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9\w\^ i£pr«ipif5r (c^f^^t^f) 

>6 1^^l^i|*C>l^ •\A^ >8 ^ (2|% I 


W&'StlW*!^ Wt^ 

Refrigeration & Air Conditoning -1 

£^?i^ >0 ftfhr <iar 
^>8Ti*l^(23Pr 


C5(T8 C^tC^ 

(1%(£)>|p|n;'^ (3^: ^:, «i|^ii|^(£|^, Wt^) 

CS^^^JK (^ (?#l^ 


CsiTs CTKITRH 

4H>IMci5^ ^ (^1^5K) 

CSRl^ (^5UMC^) 

f&<p ^'»uilS^ 'Q w*lj^ ('ol^isitS) 


^PldJ^pR^p 


T, "UWI 







eil'Sla 

T^W-ioco 


[ <p'©<p ] 

: ^Sfl^, ^o>«l 




’IHzl'Srlvoil ■^•nltiH <p'^<p R«il^(.®i3 Rvoi^c*!^ 







<3^ I m %?si^ cvii<i»iw^i ^ 

'Q 1^ mw! w 2tc?fm >if^rfw-w "sim i ^iQ^iiR « 

^I^^«i<p 1*W »ih^ 5j|^»i, ill^j Rwlw, '3(l'Q|Pi'^^*i Rtii (.<i<ph ^PPiJt 

^>ihl(.»i 'a(<iih I <ik*il(.ic"1^ ^((.'si S5|?i«i^«i c*fc*f 'Q ^f^^«i<p f*ro?' 

sRtc^ (.<p|(.«il fi<p?i I tii»»i^R<i's«i^«i »ic9r (.i(.“t '8 RcicH PWtt f^Pp'o 

w wrf^ ^t%r 1^ 1^ I <5 1^ c^ 

(c^ic^Pflsr)«Tfti^ (c^iw-HH) ^wiviw ^Q»ii'g(»i 4w i 

f^WSR %p5T iHT^ m\A\^h stt^l t^^WSRSRT 'SlNH^ s!^ 

(cstc^sw) 'Q ^ftl^ (C^IW^WH) ’to 
Tivtirr?!^ w ^ «tw ^1 

^ >^1^ '3ii'?i<p»Hs^^ki Scui’H SwPi^k ’N' I wr I’lw- 

'a(q<(l^ etlRi(.<p Riashai^csj. vQ Stf^Ppvs <pw I^lwh ?tHW*f^to' '^iNol S's^R'o I 

«H2W5|i- ^IWl^ ^^00}> Pl^|<l< ^ I<«i|i!t«11 f^wfcr W 

I^Wt '^5^ ^l'«<p||] 5t^ <PWC^ I (.<pN« 1»|I^ f*wto^ ^1^ ^^12|%, C#?^ '® »(<.lk<ll^ 

^ 2WP^ c*K 2fi^-2fi’to, stNfw, 

^rpto®^ (?*k^ ^ ^ ^<iwnlfii, C'i5k4'‘Hi«t«w<i 

<i|J))’j«<P'13J5, ■^I^ ^ 'a||<p^?l, (.'5«P'>1^ 'Q R«i|3i(,eiJ RvdijH '^5^ 'SR^ >51^ <PW(.^ 

TIT 'i|«pli> <jj 1^(£|*^ 2Rrt^ I '^«TtW*f^t^*l1lt^ <pv(«p ^iB^s (.'»k<P"HI«T3W5i ’llJ>Jxl'ai'<P'^3a5. 
TRR^rt^ Pi'?ik'®<i C2|f^c's ^T^hr f^wsR" 'Q wivB ^oi*! f*w^ c^k^ 'q ’ifi»ii'8t»i 

'^c'kr wlf^>2}^ ^5^ I *3 <1^ Ssi'o>(k*i<i 4kl®t 'Q '^?ros?r sf^it ^T^^^k?r^t^^?r^iTk?r 
*ta*T <PW Sl^hT <pu| ^c^ll I 

<ihk*i<i wctfl ^»i's| R«ik*i<i ^RT 'oi^'^'s ^c?i(.^ ^«ff '^l^pk'sl^ <P'|^ <IHH i ’Tlij’^t^f^ 
^sji^rs w (?r c« 45 ^ 1 ^ 'Q w ^ i 

t|5riw (?r8in? w to' ^ 3 f1^-R^jR> c«k^ (?k^ ’ik^ i 

’ln<i'^ '3il$i'8 '^*n<i, sTTssf 'Q <pnl<i c&^l <pnl i <1^15 ni>»il, ^Hh*il, 

2 W^ ^^ksf csTSTt 'Q 2 |Tr tor wntot ^^k?k^ to^ ^pnl: «iWf i 

«fl^^<p|I) P|*!q»|'^5)| 'a|h(.‘»t51 ’Tl^ <P<IC<J 'slci^l CST^lf 'Q 1 '»P's| ’tk^ <JC ,«1 '0(l"tT <pl^ I 


sk^pra" •Ti?i?pr'5^ 

ct)ilN>lJH 

'8?l'®]ii 1*t^t3Pr '8 ’llJ>)’j;@<p C^t^, ^k'llwH 







^*01? 



'^^jjiir- oi 


i-^^) 

^5r*ut?r- o^ 

<\^<\'^\ 

8-\r 

^sRjtrr- OVD 

^rf^rw^jl^^gopT 

h-^o 

o8 

w&8tlMH*i '!<)l'® laslwfidfin^ 


w«oiir- otf 


C^lr-vOi 

ovb 


'!)^-'»(? 

w«oiir- 0*1 


vD'b-S^ 

ov 


8;^-8V 

'^^jjlir- o5> 

2tf2B(T 

8V(^C^ 

^5r*ut?r- >o 

^M5r|t2[f 5<(3no| 


w«oiir- ii 

m 

(Jbr-^W 

'^*)Tt?r- 


'b8-'bV 

w«oiir- iv® 

(t<l'^Ii<P W^) 


'^*)Tt?r- i8 



w«oiir- itf 


^J&-V8 



br«-S»i 

w«oiir- ^*1 



'^*)Tt?r- iv 


cftcft->oO 

'^^jjlir- is» 


io8-io‘l 


Wl'ilRiC 

iolr-ii8 

w«oiir- 



'^*)Tt?r- 

Pi(.!»r«i cw csrfs^r 


w«oiir- 

Rc®i 


'^*)Tt?r- ^8 

'Q^ csffs^sfcS^ 

iv5V-i8i 

w«8iir- 

^sjMlf^feir 

i8Vi8b' 

^5r*ut?r- 

«rti3fi%f& 

i8ii>-i(t8 


(8W? Gji^) 



fi'ols •ISJ 


^*01? 



'5r*)ji?r- oi 


ibrO-ibrvD 

^5PUl¥- O^ 

esprit voilS'S 

ibr8-iS»o 

^SWITT- OVD 

^5IW C2pTl^ ^)S*i5 


^5PUl¥- o8 


ih>'b-'^oo 

'SPRINT- o4 


^oi->^o8 

^5PUl¥- O'b 


^o(t-^oh> 

'5r*Ri?r- o*^ 



^5PUl¥- Obr 



^SWITT- o5& 



^5PUl¥- io 


^^(?-^'5'S 

'5r*Ri?r- ii 

(al?lN 

^'88-^'OV 

WRT- 


Ci.v!)Ss>-C^8A 

'5r*Ri?r- iN® 


^S^-^<to 

WRT- i8 

^R'Scei'S 

^^^-^(t\r 

'5r*Ri?r- itf 



^5PUl¥- i'b 

iflusf 


'5r*Ri?r- 



WRT- iV 

%-vS|»p5i; 




^yr'b-^hb' 


w<p1w^ 

’^iS>h> 







^5r*ol?r-oi 

(Sw (Refrigeration Trade) 

sm c«t:¥ wHt ^tHiw C5^ C5tr i 'g ^toM 

9fslt I ^ 'srt^ ’tif^ c’fTO I 

’Wl ^<>\d\(.<i 'o{|R»).|W<| 

(Refrigeration System) I ellFlC?J "STI^ 'aK.'i*q» '^5^^ 

t^Wi 

i.i. «l^etlW*H 'OllRsHc^m ^r»^l>|: 

^aftf^ ^ ’T® 'S 'al-iJHj 'Sft^ WP I 'olW<i>R«i ’tW 

«li<pvo I 'o|^ ^iic'®l 'oilR<p|si ^c'®^ <p<il rc®! i ^ 

sm fk c<ic*r %5^5t^®r ^ wt <ij<i^iW5i ^ i cpr«rfwfsr < 5 !^!% 

^^5^ I 'o(lRsi>l^i<i>'H ^ cfn?«K w ®^ 

(Rs^lii<p) <il'Hi?i*i (Evaperator) <pIc®i sf^ vsfrT C*tW I *P(.®1 ^tPC*i®l ‘^I'TW 
%©®T ^ I (?W "snl^ <psiPl(.® ’Tll^ ’1lcil5l ^5Pj*lT <||"^\^\S 

xpsiPtsi I 

^yRSfSt^ ^Qiai bsf^ ^ iV^O l3f§t^=ff I ^ <11^1^115 ibr'OS ’IW "^ift f|«T I ^5Jl^ ’^®(.<P51 

f^ '0||tvi9<1>H 'StilwH ’ft^lwf (JACOB PERKINS) 

’l'^I®<] R,»llil»i <PW'i I *liRC<P®l <pj|<ii(.® ib''^8 '^i(,®i '0|ji<l«t’f*t^ (ABSORPTION) 

^ I sm ^5UlW^ Wtll^ 

'oilR^® I it»io 1^: <5^^tfte® 'oil<ilPi<p tl?rf?PT <ij<i^l<i c>^ '*iT?r 1 icsivs % R'mI^ (jsf. 
(J.M. LARSEN) "STf^ '^tf^ ^Mlf>l<l» W&®rlw'B<l ^lRsi>l<l ^ 

C^ss#w6^ C^^M# ^ 'i|MlPi<l» wQ»'StlWl55) ^^twlw^s I 

The General Electric tw w&'stlC'afD?, ^®^ <pw*i 

iSs>A<t ^lwra<Mil Carrier W ^ 

TK®rtWC*t^ CTO 

^5ilc^ ^sfst^ ^^5^ wcsu wf <5f«t%s ^ %il?pr 

sr*rH® (t'er croi ^ ^ 1 'sr^tt- 

'0||<ilPi<p (Domestic): 

C^%WfC^, %Sft^, 'QTlfet^ C’tlcS^ i£l1^ ^®jlf^ I 

(Commercial): 

C<(®IW'St ^^5Tt^, C^f6®r 1m C^5^, 'SII^JlQl-si ^PJI^, ^5I1^ 1^^ C5rf%iT, 



(Transport): 
sttfi^lf^ (Institutional): 


’iw^nhfm, «ii^t<iR i 

(Industry): 

■^W^, tUt^, 1^ C'>5|w«r I 

Jl'ojvol R«qs|C'*1^ Ssl'O^^l <lJ<1'3^i?l Rillill 'Q 'ai<iih I 

^ ^ 'Q <ij<i'Siiii 'Q «i%r I ^ c^ntst 

^ (?r 1 ^'*f «w 'Q 

i£l^ ^ I -^NIC'® 'S RCilc.^ I 

^ c^, ’tfim 'Qwtar, c5#wt5T w^, 

>li®ll^l«1 'Q <Pl4^^a| W&et|w'*t5r^5|Tt^ tf|i||<l<pR5“lRiC R<P5I I 

'^ft^fPfTsf^ 'Sf^TT C^T*f, C2|^, 'a|<p|csi <PW '^T^fW 


^^pmif^, atff^ ^omM f^wrr^ ^^rn# 

I^a(|<J*H 'Q ^valvo^RiiatH I 


^imt^ 'Q ’tflwr ((?m ^'s ^^fsft^ 2tf% «i^h<mI1 ^) 

■^sT’tsiM '<i«rl?i ?Hf I 


'Q^, g^, c^, afyrrs# 2}f% 2n:?rtw%r c^, 

<p«l*q»l<l^RI?r ‘il'^ <ij<irIw '^‘'tRR ^Ri I 
i.vS wliperlwHl (J/CV!»D 

^ ^iSer 2|'»|(,<i<i 'orf^f<*f CR?*R K«TC^ I '0|'1<iRc<p 

'o|’^*iI'o<P Sj|?l(.'i 'i'§*1 'i'§»1 'S Rt»ill*1 (.<pg 'Q <Pl4'h?l ^Ri, 

^'ojlR <pi^i(.'’f ■’^vo|vo<t I^iia'-f <p|c6T (sit'll**1^, cB^fgf*t?rR, cwtfg^M^*t?r) i>lR,il ^Ri 

I gtxgi^gc^r «I'oiiir <m rxrw 

gfNgrr, gmr, gmt^, sjMr, 

%tgR, f%, %»ig %»ig f% stf^iR, 2|f% 

RwiiiH 's %st^R^ai(:®R <iR^i<i ^ ’WI wr ^ ’iRtM'ii, c^ram, 

<i‘*pHi(.<i^‘f <p|(.®t$i 6T*Hj i^sp <p^<i i)iR,il OT*tT Rcd^ I <i'oai|(,»i ggrsii&j'^^ Rc*^ sfRggai^ 

w liitg £ft?rRf%r^ ^ 5 ^ 1 ^stR (^itg %gc*t <p»i^'s 

iiciit.^ g’Stfg I ^sixtw i£iiii<i<pR5'*tf^ ‘Pit'Sfii ^fgr gT?gtw*f ^ 5 ?:^ 

w wm gjm^ ^ c^ ^wmr mm. \ war wr cg»r- 

tgwc*r ^ giMs^rr gtw 1 ^sn^sRsc^a 

gro I ^‘iitR g?r 

<P(.3t{l (,<l(.<Pl(.*ii I 'o|^ 'UgllR 'Q ^vsl'a'^RiiaiH Rsill^'oi RIT 

1 g*rt?r<ij<i«^i<i afp'^ c^<p|c'sr<i ^ 1 




^ I «qj(."2H^ R,*llil*1 'W <PW*1 ? 

'O I Sv8l<l*i <PWi ? 

8 I C^ ^vol'o^t '0|Rs(>|<i <pw*i ? 

(f I Pl«» W&«t|wf5iC, ^ ? 

'Jj I ^Ql»| <q51«P '^^fiT^rsI’ <p\® ^|(,ei t'sR ^ ? 


■sT^Rf^sK: 

<\ I 'o||^^^<^H ? 

<5 I <P^jf5 'Q ? 

io I '0||<llPl<p R,>(|?i*h <IJ<I^^ Csrf*H^^eTt?'^ 1^ I 


S^: 

I I 

ivs I '4||5I liit^ ^l^?rfw?r c^'^^HT, 'oiics^'oR^j's, 'oiic.®iit'll ^5^ 1 

i8 I ’t^'a|Rs|>IW5) I 




S‘?l^<p1t ^liilc'as Rot^i £(?l^(.®lR S'Q<l WhS: 

^StHIW ^ ^CHlW SitBtr 'o(|R‘M« 1 ^ I 31'»J^o|<l (4»S|R<1>IC't^ ^ ^ 


's||Rs(>l(,'Si<i "si^^ Refrigeration and Airconditioning, '8 ^5nv5|g(^t*f '^5^^ I 's|lc»iR<Ph 

^ 'StJlC'FM ^lRst>N I wr 

C*ftfw w <PC?IC'1 i>1^ ^ ^ %T 1^^#¥ '0||Rs)>l’SI I 'SI^ et(,*^j<| 

•^l^r wtt 5||<FR wj ’’IM 'Q "rf*l*iw s|(.?i|®t*i I 2|c?iic'’t^ 

^RRIIr'P'sR wI^«tiw*K'3ij|’® (fiiiR<pR5‘*lRs-(ii?r Rc“l^ £|(.iiN*i R'^iw fftR ?rfr*r 1 


i I <p(,"2|*f^f W&'StlW'^ '0 ||Rs)»R ^pw^i ? 

^iRACW^^ ? 


8 I RviRH H<|<MR >|vojvo| R<h’|®r^ I 




RIJN'S! (Workshop precaution) 


^ 'srfwr w^Fait 'sttr^’T ^ i 

R(.“l^ s»w <pi®t<p(,ar'g Jicsf '^*«j<p<('3> s|f«^i»i^ I ai'!||t»i 'oi^^«i»i '^^^|>i*i ^ 

c>i>fl|>ivo®tPi'o xpIstW ^ I '?rl?t <pwi 'olw-gw Worker 

^ I CT £|R>^IW ^tf^, <l»ift)|5] ^iw?r ai^^5f5T io w() 

Pli|V|^lfi<l» ai^ c?!^ csralw, JIlI^PiK, 2tf^^ t^sjlf^ filMlStW w, 

wr?*f c^ 2 |Fo^Iic<p I 


'Q^r^'t^^ £|t<l‘‘t ^t's <PW ^1^5®r £|<p|<l <p|®( C*l^ <Pi]h ^ '8iil<i5“M‘ WM" <P<ll ^4^ <p'S'Qc®ll 
Rf4f4c^< C5n?T ASIC'S ^ 'sirt^'W ^ i ai RRf4c«i*tQc®ilc'q> 'STft^tc’f 


^ ^ I ^^5^ ‘^sfwwi ij^irr ^f5i^ "srpw «fn:^ i ^’^tr 

ai\alc*ih 'Sfitr ai?r <(>151H' S'nl'S'i <p^i(.'® 'f’ter C^KT C’t^ <pi'S)C'"l' s'iTwM 1,4^I ^nI^'s i 
ai csW’ltS’ 'o(|\ 8 '^|f^«P'»|c<i a) w?j*f 'fl'^^- 




< a^|Pl<PW<l i^fDerR'o 'I'qiJ'il, ^ ^(t% I 


'eTrt^*r1%W^ alwiISf^ilNsI: 

^ >I'!)<4'o| 'S VIWI^H \8 Wt^ <1»»f'll<IW >Pl>jR Slf^ipRlvo ^ 

'o|(,»l<p|<*f '^^rP I '1^45'il <1J'o]'o 'oilt'i P I RR'tJl 

^ ^ ’ttQpr pp aipx p5psf pp®iT pp ^sit^p I tppm pipm « it1%% 

PJ#S Wop Pppp snsip P®P P¥ I (PtP pW'oIRP alf^PH^ip 

I \sp pf^ sfPPfCP 'SPP^P' tppfp^ ^STPfPPlP- 


'^PtPP 'Q '"tftap 'o|sr-S|voj(,9T<i fpppt^, 

'^. "5^ 'Q ^ PP^PfppsPt, 

'S. 'a|i^pf^<p I^PlPpar, ^vsjIR PPPP PJPPp, 

8. PstpPK 'Q PSP^STPWPPO wt 

(t. '^PPCPP Pp PPPP 'Q PPt ^PPTtPp PNT 

'jj. ppp'8 pn%^, 

‘t. <p41<1 PPPP ^Ri, 

V. tpfpptpppfP 

tS). ^^pSf PhFil «I#T, 

10. Pplf^'Q ^si^tpf^^^PP, 

11. ppp, 's f|%%r <i»4'PlpmpwppiPT, i 



'QTTl^^'W 'S t^'ssf«i<p ^'Oii '0|*q'3{^| ^ ^Qc<IC*t <M'St I CT J1<P®1 <lj<l'35^l S}^*f 

^5it»w ^ ^oiw ^ ^ I (?m 

cajl^tvs wst^ '8?n¥*tu^ '3[«n>>ii ^ «n*w 

^ ^ «tt^^ I ^51^ 'QTTt^^^ 1^ ^ I ^5\®^7?Tr 

f^^^rav’f - 

i I ^'o-qsD'i <p5^'a's,<1^, 

^ I 'a|’i9<pfil'S <p»r(.'*piil 'Olioeil, '8 ^5ISt^ (.'»R5 (.®tR) 

vs I ifflU^vs- ^<)ia,jFs«^ , 

(t I (71^ ’llvbRDH CS|f^ 'Q 
'b I ija||fii5l 

°i I '2^ b etlvolij ^?IT, 

br I ^'svai'o-RPi»^ '^Tt’T ®fW, 

<5 I ^T^tW'aslc'i^] 'o('o|c<l ^ ^‘l^l'Ojl^l, 
io I vQ «ialfil'5l <IJ<I^I>S1, 

G3PiR*1Jh: 


'oil<p|w^i ^’’1^ JivoWh I RI^ji 1^ 

^5rf*t^ cstf^^ i\b4b\ RRj:^^5| ^ I RwhM RjI^C^s >i\s4Vs|:^el«^ <lj<l^^lt<l» 

2r*rt^ ^ 'St^’t vaK wt "^rlTr i (?i^- 

i I <par«rf^'o >|vo<p\i)| 


I »||PlC<P51 <I3<I'3{^M*1I^®1<P '^'S<j^®| 


I c^m- 


?». '5fNW '>ivs<pvo| (General Precautions), 

< c<1M^ vQ ■»tf!^wf^^^r©#5T (Cloth & Body Precautions), 

’f. w^’flf^ ^'!)<P'o| (Equipment Precautions); 

<pii«tRvs ■/|vs<P'a| (Workshop’s Works Precautions). 


i. 'STn¥*r’r stmr «fw, 

'^. <P»i“l|ei|^J R«i| 'Ol^ail^O'S Slc<l“f ^ ^<l|, 


C’fW^ «: 

i. ^s^^HPr li>sili^l«ll (^®?tf^ VQ ■*rtf^ et|vo]?i) C’ft^tl^ 
'^. <P^51 '0)<1“1JR voijlcSfl^ <lj'slvs '^5^, 

vs. ^ ^ ^^ 



8. (?»IM ^ Wt, 

<t. 2n3im%r c^cir ’fw, w c?rm 

i. ^RB'o 

'q ww, 

'S. Wtll^ 'Q «tw, 

8, ^il-glcsil <ij<i^h "^5 

(f. 'W’Ttf^< mI 

'b. <ijl^5i ^<l|i|‘*f 'oi^<il51 ^R&l«i*il *^<11 I 

^^"IHIil ^4WR'S ^'s^'8|: 

i. ■^t^sft^n’ JiHc<i» wt^'5}QTrf, 

•^hj <I’|5|^H|5I '^<p®i <iai^lFs5i ’ifwt^Rl^ 'ssH ?tW, 
v5. ^ ^ W, 

8.'S¥tf^c5f^, 2rf% <IJ<|4^I<I 

<ia|'^^ '0)»1jl»1j 'Q iSI(.<IJ51 ('8^) ©thl, 

•b. “'WsM wl'©lc<l<p wtt% ^Rt>l« 1 *il 'Q ig^fU^'Qxp-gc'-t^ C5^ WT, 

<\. 'QTi^’r wn?m ^ ^^r#© w, 

'^.'8. 'eiil^**lc^ R<iMn c^tMl^ «■’RTSFWf^ 

'S?il<p'*tC’r ^fw <p<il<i ^(.®ii C^tT^rt^ R<iM'qI^®i<p 

<ij<i^h <P5il I CT 'oilc®il(.<p 'Qiil<i»'*W '8 <i)<3rI<i Ji*Hc<i’ 'o)i(.®ili>»il <P5]| 



wr- 


i. ’sra^TT, •^PisT, C^fS'^tticST^'OjlR 

'^. l5:'5(.<p '©ll^l ^ *3l'S<l '^’Cff ^C'© (>'*^(.<P 51'*p| <P51C'© C^ppf^ <IJ<I^|5] <P5ll, 

8. c^®ic»i'i> wr, 

(t. 9ff^ '©8ilc.<P 'Olhl's ^5^ ^J'sph ^ '8 ^sjf^tf^ vo(?i|^'Q»iis^\s| 

'b. ^\*?°\\^ '8yfi^<ij<i<^l<i^w'aiTc>iTi5 

°l. C5rf»t^JT ^^5^ ^5TSBr <IJ<1R|<I 

Ss>, <ljN|vs c^ ^ 'Q C’TW^ 'a|Ti?3l1l?'»IC<l C^ ^ 

io. R'is^ityisrw W ciW, c^riw^, ’tWl, 

ii. 4'1l>|aiM,'gTK'8fk^'^^ttWt^^^r5ra‘'5J1W 

t<l'3[,jR><1> ^ CfJl^ <I3<I^I^I 

i'S. w&'stIw'^ '8Trt#^ ABC Power (Fire extinguisher) ?Hf, 

i8. <p3]ii <IJ<IRh Wl^, '^?n‘ '8 ifl1^ '^»lfl»IC'©l <ll^<|vs*i ■^5?ft I 



1^5, Tyr?i3Fl^ C?r ^ ^^ijjlw ^51^ ^ I ^ 

1^ <|j<|^(|<| vof^VD|V||va ^ ’ste I ^?52F1W 

iflvalc»il<i w) RcjhI'8’ R<)?i •^"'Ic^ •^'©^ 5||<pc^ ^c<i- 

i. t.aiRc'i'a ^s1^ (Wire) <ij<iRk 'oi^’it<il^'^, 

'0. ^•i'^c.®!"^'^ 5||^c®1 1%?;^'^ RC«1, 


8. vstc^ (Loose) «t1WT, 

(t. C^TN"^ 'aiwt'stl <1J<1^h <P<lt«1, 

•h. ■'srtf^ '^R^Tir 3pl^ «ii<p(.«i, 


^ vsK*spR<P'o|c<l (?r (TRT 'Q <lj<l'3^lfn Ci^lT ^ '©tl^ SfNfw I 

'3^’'n5»il «i'5|$i ^5rf*W ^lc<P CTWdf CT £|T5|I^<P 
I siWl'StH (First Aid Box) «tm^ 1 

sn^R<p ibR»'<3ii <icsi ^'siPp'o 5iic<p- 

i. (^ (B.P Blade) 
a.. (B.P Handel) >ilI^4jH 

'S. c^f5"^tf& ^nf^^Tt®r 

8. c^^ >iji'»ei'i c^ (c^ ^-%i^ c^czrsn^dw); 

(t. ^s®Tl^ c^ (Cotton) ^ ■5l?r ^ 

'b. ’^illwjh 

H. ’tW (^Jl^®W) 8, >Jj lil^ C^; 

tr. '3||c?llf^>*i ^ iil<p»j|i£i btSTSt Sci) f^cv© PtPT ^NI*iJ •fl'S’*s|»<i‘'t 

RC«1 <P<ll <llw I '^1P& Ptt®T C’ft^ i>l»l'©l?< C^H <1J<1^I<I <P<ll *j|c<l '^; 

<5. ^sO’Spsj^ ■^Nhj ’lR»ll''f '^P©^ wwi <P<ll <li(.<l; 


■^Ps^ 


ii. vblVlt'StH (Darmazen Cream) ^ ^ ^^J^) 

C’fl^ '^m\^ ^ITN^ (o.Ss>% g^) ^ w 


'^d?r«Tt’ttPs 

(Sufratule) ^ 1 ^ w ^tPT 'blvlw ^fNlPim’t^ 

^jlc-qj© ^5Po '^I'^Pi C^^5c^'#fwfgPo 
i'S. ^jhlPl'5l»l«1 Poo f^: affST ioi^; 

i8. (^j^stM^) ^ io1^; 

iP. Slcilhf "il^aijlei SiR'i Poo ifl'^'^XM’ | 



V 




> I ? 

I 2|R^®tR'o •3[<q5»il<i <p'o ? 

'0 I 'e«il<^“f*r Pi^iM'sl '^? 

8 I wH <ij<i'sj,l'5l c^f% ? 

(? I w&'etiw‘H 'Q?rP#^ c^' 

'b I '8f||<q»*lt’1‘ ^l®f C^l*1l<pw|<l •TfST ^ ? 

I STNR^ BR‘^'’1I ^C®1 ? 


hr I JSRc<P<I ^J^'85,1 <P'o Sl<p|<] 'Q ^ ^ ? 

c91 '®ij|osfH‘ I 

io I ^ ^ ^c®i '»i>('^)l ^(.'0 ^Iw ? 

I JiPlc<P<l <p»ietf^vo 8f& Pi^iM'sl^i »(l»i 1%^ I 


^ I 


2nj[: 

ivS I (ZIT'1l<l*ijM 'Q '^'W® I 

i8 I 'QTrt^^'ft’T C®tt*ll<P«(f^'4 '*Tt'8 I 

i(t I 



v5'^'*i<^»fD 2(^1 'Q^^rl^ ■®f1'Q: 

'Qill<P‘‘t^’f 2}^^ ^(,'0 <PW '^^*1 2l^|l) ^tW C*I^^S5Br ^ '8?||^"f’f 'sjI’I ^<i| ^<|'® <pvs<p'Qc®l| R|< 

Pit*)< (.»ic*i i>®i(.'s ^ <)l(.<p 'Qiil^"W 1^51 M's! ^ I f*W sl(^^|(.»i5i ei^ '^'®<jv®| 'Q I^i^M'q|^®i<p 
SIWlvoM « ^ ^ I ^ 

"sm ^ ^srt^JT ^1 •^iiw^C'Vtj 'Q ^ ^s?im 2t®rt*tT ^ 

^c'® ■'I’p*! ^0*1 »)hPi<p ’t1'S?rr <ilii '®ilc*i I 'S 

<1j'o)'S •1^'0|<l ^PTW 2|^?ft5t ^ I 

i I 2jC5J^'^^2|®jMr'#)‘ ? 

I '8?ll<j>*w 1^5 iM'8| <pIc.<P ? 

« I •^'olc<( 'I’quHl 'ai(.*i<p|<*f <p»ik»il ^ ? 

8 I I'ip'sN ^r®fW ’a|’iQ^l4^ R<<?l®CeTr 'a||(.®ll6'll ^ I 



^5r*ot?r-ov5 

(Common hand Tools) 


I wtlf^ wsl^ (*rt^^) artwi^ i w©i^ 

wtl% <ij<i«^iw<i I w ^ssti?^ fw 

^ WoT ^ ’tmw I C^ ^ ^ mOf ’ffl^ C#f, 'Q J^^'slW 

>ii^i4ij<Mll wnf^ <i<ii}^ ^ ^ ^ I 

^y^ssf ^ w ^rt^tw ijg^ ^ ^ ^ I ^ 

<i>vf‘4j>si^l 'Q^5rf^c#^cw^i wr^^5f^*n^'Q »iHsi<'l'il (:w^i1®T^2r*riw^st^- 

(^) (Power tools) 'Q 


'S.i. 'o|Pl<p|: 

?5^*ft®Tnr RI«f) <pic«t'si ^FiT RR>si 2W^ 11^ c^'cerf £(nr 

Tj^Sof <pal‘*tH|H <1J<1^|$1 I ^a|“ll«llij £|(.^j|6t^i| 'o|fffl‘^>| 





t»i'Stirai('5,«iCT<i ^ 

:> 

(iOliJM), 


\^fSf\ 


(>itlwi?), 


cvetlQ^ c&’f 

VS 

tri¥i^ 
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^jlPl’fl^ 

(t 


IbCW 


'b 

WtMl?’, 

Tpt^ 




t>|<g^'^ 

C«1W 

\r 

<{Jl^ 'o1^>l, 


>fluc»p>i ci^ 



■5J1^S»«1 

^Jlw t?f5- 

io 

('QTITI^ 'a ^|j>ij<)>) 


l«c<i«i aiaJ^ti 


'srtf^n^ 

(TfS* 

>fll)C»P>l CM^Sf 


■5J1^4^|^Rs<C,»jP).T 

Riil^) 

%|R55f 



























































tipi's '5X1^ '^^'T I i^l’SH' ^iPiilii <p|«r(,<p jq®'®'o<i 'Q 

Jif^<p'o|c<i jiKI<i 3 I 'oihlP<p <p|'st<par ^r?iW 

^ ^ I 's^ «i%r i ^ ^ 

‘^<ri>i(.<p TI'?||(<}.(,jj even's <p|(.«r <ij«i^l<i «q»<il - 

»pjlope's, ’trn^w, f%-c^^, esj^m (^m, c^cir 

W11% 'Q 'i|<iy,'S», ^g^m, Wr??^ CsralW, ->llf«p!( 

R'ojiP’a 2)c?ll®rc*i <i)<i^h WT I 

«r) <^lceri5 *nR: 

i. PPm, ^ W, 'S. 8. ^ 

'SfC'TT, a. <M'5|<I etwj, 'b. 'SfC'TT, ‘X. CStW ’«itF 2jciii«r(,*i, \r. 'oi'ij W ^Ri>l®l*ll<i 

^sfc^u, Ss. Prom <ij<i^lW5i ^sfcm, io. -ST^ ^^5^ RPC'S, ii. ^ ^ w sjciilc'-m 

^tc^xi ^'ojiR smm ^ I 

'S.'S. 

'SirxPm w 'orstfet'o ^ ^ w ^ I ^^tesm '^stesm *m, 

<MC'St<i (;^^'oj|R<i^^t^?sc^^l<b'5,«i>ic<i' (ZtPfR'oT't^^i 

*m^ 'Q 8 smm i 

rnmm Common ^ rnmw ?nc®f srm 

<1C®1 I 'Sp^ 

RPfl <p»r^lc« Common Tools (m mw WHl^" <ij<ir|51 ^olt; rnT^m®! i 
(?m- ^■^R'oi^i ^'ojiR 

'^r. esrsftP^ (’tP^im) ^tc=xi im <(iP?iN <ij<i^i<i ^ ^ 'otc^ 

I C^I^-t^geif ^'OjlR I 

’f. ■^fsm ■^tc®f (m ^5®pr <ij<iRi<i ^ i 

m. Rc*m PP<p) ^ ^ PP<p ps^ wr '®tm» Pc*m ^Ippr 

^ I (?m- ipmtP^'^^^'oxiR I 







|^|%i| «i^ aiWt^ »i**Mlm I wiwil *llT 

*I#C*1 <W<iW #« ftW I fit'W +1W ftt ftt 'SUCt, OTIEffl ^J'SI« IBw 

^ ^iw *l1nr^ I t*iwu ■rl^l <lui|w!*i fl'ilfl 'Uilw <^'inwwl '*i'*1C(^ 

C^rrttt) (Hunmer): 

^I'Sjl ’ffWT eitfll^Ji viv I 

wH '•rifl’tic® IRT 

'wT ^ I Rl^ Ttnr mn.*w 

aPT "PR ^jnrRi 4JR14, ilRMi 


Ifei^ «.>i IS I 





ir.^(M^); 



•I'lflll •RIC^ ’«I1MI'6 44W «W 
^R^JlT ^ I RBw'BliiFni ’^tlF, 

^llwi S*|ftwW ^>l'a*l, ^Mftr 16 fafW ^iRl 

^ HU'S*! ^ "Wl PpR 

^nr IWt 4 'fliRI'B 

wft 'Wwil^n I 


*t *INi (Fnndi): 

•fl# iw *Wt ^flw ^fPT I i*nr ^Rt TfR ^fBt ^jteK 

»fflR 4fl1 VII WR *ll®^ ^ 

Pftir ^RR *nwR *!«•. Wf *». 

^idjCTlfte ffrtIR *t1'* ftwilE^Wr I 



Centre punch 


16 i|^ «,«: ‘IRi 







ai8i^MiM 4nrtir '^, '«lir 

IRT ttlW^ ^ I CTWttlW^, 

iwlw c*ii» tiw^, ^rtB^ ?tw^, 

ti^- «vS: -^RptH ^|fl|41 
%. (Spanner): 



•iflJ-dl^ ^jwlli^ ’afBelw « Vio® sfqaJN ^ ^ i ^ ^^apw-^I^ •awr 

a Piw*i taTOwi 



Ifal- «.ffi (^F) nla*r (flW'Ji "’UHNi (’^t) PlWI iifww "ijhh 


'v. (Sereir Driver)) 

ifl^n arf •ll^bhal I <aT *lla|W ^ 

aw 'flr alT ^ 'aft^cHl e 

wivinrinT i^teraja^Taraiffi *pfbh 

-^ftntnnr ala awt ^ayl^ela; ataa 

nron ^»la (ftPiaa) ^j?lH«la; 

IWBfl) ■pfP 



%. CWi OVkendi); 

ftfta aawa aifr-carti a**eiw aw 

'BifSelw e ^L'w >11 elelCM tlinIWT i 

'aWa n na ^Wa PiPica wp 
aawa^iwaiaaiawaaa i eipw ^ftna 
ala awt-Tifta at ^ulanl^jlaa aw, aiSJr 
OTP, PWa aw>, aia*t aao^'t adv WP* 
fr-ai^ wp, fS‘-ajK®a Ifna caa* ISa- auiwai^jlw cna i 

vataait^FlaalJH orti tlfft I 



































wlsp®r|W‘H 'aiJi'sb 




(Scraiber): 



fBar- ©.br: ahl^<llw<l a||R»K,<P<lH I 


wll %*lR'okH '91^1*9 ^*IT 
^1 tiiw 'S(l1^ (?1^5rQ ^ 


Wt*t1^ (Scraper): 


^(^plf*r Ren CsfSM HI'*, 
HjMwu, CtfB' et^t^?r »in®il Hlnn>ln 
I Hjhwtf "5^ 

n’ne'o ‘ilfS’ njn^ln <pnl I iPfS", nlww, 
J?l^ 'sulq^HW Wl^ <?leTlW HIWT^ I 



f^- «,(»: I 


»fl8. ^?rl^ (Saw): 

n>nl's n®, f5Sn si'^R ^•fSt ^ i f&win ^ n^nlc'sn •Tt^T n.c®il 

‘■5?* '^sfSt n»nl'o *^1^ iDCtfin ‘H* "Ht. n»nl'o'5ln "TtsT '^[Rw I Soo/stto RR 

cw RRit ^0^ w([ w, iFfB^ ^ 1^ ^ 

I ®C®?r HR»iK^( fo-'Soo 1^:1^:, a(^ i>S-i'!j R'lR’: « o.O'b-o.oV fsTsR’: 

^vo Ht2?r I 



^.f&OT®T (Chisel): 

Reetesin '^ItlsiT R'jl I '^1?' flit n>fS»i '^, 5,uJn 

(7!?rt®r, Hf«Rr, csiSM *rt^ ^'oilR "^fST (SK 
(Ra) HWBT CHRI^ n’nl ^ i RRsi Hn»ln 
Rcetwn ^ ^ lK®fsr, h# fwm, 

HI'S! IBteH, ysl^il'ds Rcibm I 

l’^1^Tr^(File): 



fe-'S.bi; 1k®f@r I 























































^8 




«p|^*1 fror CSf^I^r ^ I 'S^I^T ■’fl^'Sf <i'^(.<p '^IS<P 'HIr'st «P5iI, »rfB'-C^I% 

siciii'Sr^y am, Km k\ 



fgar; V5.i^: -^1^ 


'5f^ ?s?lT ^ I IfllJ 

<pIr«i, «pI^ 81, ^1^, <pR®i, 

^1^ wn^n^ ^i*1^ af^ Tpi^ <ij<i^|<i 
^1 

(Hand Drill):- 


^jlw ^®r w I 

<PlC«t i£l1^ I tf)?' »lKlc<IJ <Pl^ 

^ (.141H ^ I '51^ a|<p|^i- 

c^'^ji^^®r, c^n^ 'aiji'® ^jkou ^®r, 
ciw ^ I 

,51^ 

u. w|^ (Hand Mce): 


main handle 



1^- 'S.i'S: ^l*® I 


'STH^ f^ 



aIttlISfW ^ 

^fl'iJ'i'lwld w «u«i^ld ^ I 

^ spm, w- ■^) mim 

« ’’T) im ^1^ I mHFT V 
al^lWd ^ I KKt- CK^ 
C5#K «1^, ’SfT CSl^ 

<>ri^«t vsi^, I c*r 

'o|^'d(.<P ^1'® ’3l<ll <p|t«t 

^ «Irji I 



fM- (^): 


’SjW's ^i®«i I *11%^ Rjnsw 

(I«pt*(®i ^t^) t'oR<i «t»iJ <mI I (fl'Oc'il 

^ aWt?Rr "BtK, "STW, ’fl^ 

"BJK, C5if5|5fi5=BTM‘l 



ftar- 's.ict (^): 













(CW C^5) ^f5l «1 «lW5ft I 
ow*r-A» i*^, i, 
Q,«, I «*# ^ tuPiw 

wt ^1 ^si I 




1iai-04! I 

*lfl»l 1 *tt^|,^*r (Meuiiring Tools): 

W *PW “iRsilc^ W ^1 ^ 'ilw ■1lfll^l’l^'li"l^ iCfl I ^fi'il’1^lS*icwi wlft^l- 









PC"i TPT 

i 

lIRWHl 


Q|^4TTC*(^ 

mm 


k 
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*1 



^IWwPTOBHHPBr 

e 

lew 

V 

ofivisr^'PNi^ 




(Steel Rub); 

iflffli Ptwn W%l u 'ifl'iH, ^nPWH « Rwl^wls pfr -wcw Pl*i ^ 

« ctWW#1t iiiew nWlid^ 'llw i *lftu1rt?r 

^1*11 



fiaf- uiiii ’PN’V^r 


<1^ ceirl^dK (Steel Measnriiis Tlope): 

1^ SSOTfl W% 'iRl ItoiRpW ^IWr flWl "iPf^ *f&flW9‘ UHT 

^^eiWU^ I ij^ti ertulPT ^Iw I l%>eLM f^*IH-<iBrlS|pr dBHlB 'Sfuiwivlcij ^tw 











TOW iflWwftiRi-i 






Tjl^lEfl ^tt^i tflift" *fW*lt ’TO* iflftlWl I 1® c*l1%13fB|u "stW v(6t 


1fcll- ®.>lr: ^®"r d>^ I 


(IHiqiUR): 





fit 


•m. 


ftf- I 


*ffl^Wl*l WI Ifl? >lWWi 
^ •wwl'l (So") « 

^Wt^I « UIW HlOH iMN"^ 
Ttm Rn^^ft^sw *iftv I T(ipT 
^iSRT ’Ilfft So" Wll^ trIK I 
'flP* ^ IflWfl 





'W. ^T>r (Hook Rnle): 

w •irf orti Tifl «i fii I (flir «ilw v «llw I 



fSiT- «Ao; O ^IM •fl1%‘ I 


I. wiPlirif ^ SH* ^lPl*tl< (Vernier ColUpen): 


tbbvi 

(-"ilnwi), iHl-ikb 

ifi»ll*l, ^ T 

"siiter *i®hr*T sjtwim 

•iBtk w ^jri 

wr Ti'wnsw 

'■iPTulii C^ ’^1 vll^iln 

«rtH WCWI HfA bW I 



LCtCKJhHS 

SCRtW 




—7 

tyf-PT^ k^A^U^hli^ 
ilfiDE 


ZERCl 
ONTOF 3 Erni 40 


DfTBRhfcJ^ 

A^f& 




Ifeo- '0.^1* 'oiPfim ^]iPi'*fl^ I 





is 


*«r»rt^ cifrc'w 'olds «'o|Pf«il« «lc»i« HK-vjw 'o|Rf(ls4P‘^W I 


(Campers): 



^ ^ 
w Gilt'S 
^pl^m ^ 'si'ttj'sliH W [« 
‘acs?’ Vein's! ^ ^ 

^jlPi’iis 5jss)^ I 



Har- (?f) 

C*|W (Screw Pitch Gauge): 
^ I >y*i*iR> stf^ ^R»c'o ^'oltf CSTS 

^ ^ilc^ ’®1'e •iHwRr ’brt c«tw 
sjssjs ^Ics* I 


ftaj- 'S.'^^: ^jiPiHh I 



ot^ ttt*t C«l«f (Thread Plug Gauge): 



C*l«f (Filler Gauge): 

•tlw *iaKtHii vis*! ^ ^^vIs ufsc 

Pl**ils C*tW sissls vsl ^ I «n.'® 'oi(»"is* 
ecBit «ti^ *riw sitwi tfg*^1^pi1f1- ^ 
hjc'iIq'® •ifilsi&’fir sss PiPissi vsl ^Ics* 1 


^ c#r ^ «lfN^ W (3t1^ Plw <si^ 
^^5rhi*t csir5?r w ^ic*w ^ "rt 
«Pr ^ w csi®‘ siw c»iw 

SJSSj^ S»s1 ss I 



t5ar-«A<tJ Iv"i1s c»ti51 












































ilr 


tip. R>'o|^\ 9 |ii (Divider): 



lofB' 

'oil^c’o 

Tj^ <Pti(.'® 

C^ ■?pa iSt^ <P<1(,'S 


1fer- '5 A'!*! fii«*| SR^ I^'»R'»I<I 



1S3r- Rf«S| I«'»1^V!»|<1 I 


»l|^l(fl*|f5|T5|-ii (Micrometer): 

c^ ^i^iw 

<P5il?i «tc.»ij (i| <iaiI5 ^<il 

I Rt"!^ '®lc<ni ^ 

^RvlC'l^ et-ij <ij<iRR ^ I 


Anvil 


Spindle Sleeve Thimble 


Ratchet 



fBar-'S.'^V 


if. ^*1 



fpST- 'S.^c»: 


^ ^ ^ ^srsi^BlH 

c^sn^iT 'Si^ cst^®^ 

n^trslT «£itt 




























'0.(^. 's|P|<p|: 




^ 2W^ "5^ <)j<1<^N W ^ I t^fw 


11^1^ 


W2[ 









v5 

tM^ 


8 

c?m 

^rf^-C^I^ CsTN" 'Q 'o(l'5<p|(.*il r'ojIR <]j<i^'o 

(t 

tpn^ 

tipr, twt%, ^ ^vojifii c5c5t c^ wr 

'b 

■^JlW'st^ 

^f5f, <pIrPi'^ ^ R'sjift '^tw (.<ph I^R'>i ’^'8>'»l(.<i *i?1? sfij <^j<i^« 


C5rsft^c>f 

C®T- <P51| 1 


V 

W'StlQ^^SeT 

c^- ^|515 'G ^ ’IIpW, <pj1Pi^ '9 i 



"5^ ’I'Sli^'ol ^'ojIR ’tftsjlr^ 

io 

1wi^c^ 




'3('»)'aH‘l-?t%'^^TK, ^'ajlfii ’rf^’1' W <1)‘1 rI<i 


’ft^ 

'*1^, ^.'ojIR '5rt¥, f^, ^'^5^ <p|c,Br '5^r 

1^ 


wf^ 


^8 


CT C^ <q'q^t'o 'S ^tlHI<,R>'!> '^^'5f5Tr <l)<l^,l<) '^'5^r 

^(t 

TPI^ 

^srsj^YJCT C<pc5 <?i\h 'St'iJ <1J'^R|^1 <P^)I 

i'Jj 


<P|i <^10©? <P^]| 



«rt^ w, ipfs* R^sjlR 'SRI <\i<\^\^ ^ 

iV 

fbCSfsl 

*rl^’*f9'^ woh ■^#r'^f^ "^5^ igfJU -qj<|;j^|<i 


f^’T 

wl«i f^, 1^, WT ^ 

^o 


'QTTl^ t^c&5i tvoR <^9h «r«ij 


v5l^ 

's?ji«^ PicM «ii%<i<i 'St•^J <^<ll i^?r 



^ % ^5(1^ c<ic<ph 

A'D 


*Tho^ ctf^, tw wt 


























































































i I WNS I 

^ I ? 

« I ■^t^sf^ I 

8 I <p|c«r^5t^ <ij<irI<i <p<iI '5^ ? 

(? I ’iloHJ c^W3^ •Tt^T t®r*r I 
'b I I 

I <pi(.®t «ij<i^i<i ■^p 

V I I 

c9 I C^'^eiC'^l^l 'ai'OJ'aSW ? 

io I <I3||<P*I^ 9>iliw^ •TfSf ? 

I >il5,(.‘it»lR'5l<i <p^ s|^t^ 'S ■^■^ ? 


I c^wm? 

iO I li*t1^ '^siC'^5) ^ 1^ I 

i8 

i(P I c^ ? 

i'Jj I '^ei^iw W 'St^’t 'oM Wt <3 # ? 

iH I 'olPfilh ■^IrI(.<ij R<i(.?i<i I 


g|^: 

iV I 'tf*tl^ ^«1(.'^<l •H|i| 'Q I 

iJi I *rl^ <p|R’lw<i *rt^ ^iKrti 

^o I 'Q 'o|Pi<p| I 

i?f 


'^' 8 t 1 ^»l vs 

^^Ct5^>in5 VQ 2ftf «WN ^'Q<l 1^8 

'oiMlPi<F c^ l'^-\\^-\ <FisT<Fif W 'S.'iw^i ^ ^ I wr 

^l'» ^*10^151 'Q5P^ I ^tf^sTM", ^fT^<P‘i, <p|'5| ^ c^f^tvs <pt]|, 'oiNI's <pt]| filwic’l Jil^i<jj 
RVOjlfn 'Q W??*f ^C<<|6T1-Rc?l|6fi, VS^ 

csralw, -^if^pK. ^vsjIR ^JIW ^^®pr ^ I 2f*Jl^ ' 5 \^ 2t<Pl^- 

WSrlQ^l^iTr, I 

^ I ^I'i '^ei^l <1J<1^|<1 <p<ll '5^ ? 

vs I '^«1(.J1<1 '8 <lj«1^i<l I 

8 I ■^Jlw '^eiC'^*^ 'q-^ai ‘^TMIT W I 



^wt?r-o8 



(Refrigaration and Airconditioning Tools) 


<ij<ir| 5 i ^c?r I (?i^ RcsiS*?)!®! ^csi3<p)|si ^|®pr «q)<iRh i 

w&'stlw'^ WlW (RAC) <plt®r'g ^ I 'o 1 ^ 

w&«rlw‘*f^ ^srn^ ii|iii<i<pR5“lR<, <pleer's! W ^R5eT «!j«!<j,lsi wr ^ w^etlw**!^ 

8.i. wI^erlw-H \«\WH a!jtii|er^i|vs|: 


^ CTQM W ^ 

^ I fl?rm ^if^, ■g^, ^ffi^f, w ^ 'Q wr siciii^rw 

wQ’etlw'H’^l'l^ nsi<p|si I 'i\ ^ I '^'ssik lR»il<!*i 

w=tti:w^ <3 ev|^i|vitvs<| W w&'SrlW'H iiw# I W stt^llerw 



i 1 

^ I <p|4^lln 

vs I ^ 'Q <^'V|<iv»|c<! '5fsrl^ '®W, 

8 I 'Q <pl&|a||c«1<l 'Ol'^oi! 'SW, 

^ I 'Q ^r^fWIi <ij<i<^N f^fw ^^5^ w, 

vjj I ?lf^^<ri\o|?| 'Q ’iR&h'llS! ^Sf^lX ^'OjIR I 


I^eRs^ 'Q ^ Rei|l'Q> wl^etlw'^'ifpr «!J<l^ll! wt 

^5^, C|P?I1%, 1^-C5pf^ <11!^^, c^l^ w c^, ^wT^twr, 

>flfof>l^, C5J^1w, ^tf^, ^J'lRiSylvj, i 


8A. W&®r|W*H 'ilPl-'H : 

'>llf«Pl?, 'S ^Wtf^ <!»Iter'S! 'SfJU' <!J<!^I'S! ^ I 'OC^ ^ 

<IJ<I^I<I ^ ^ 'Q^ ■>llf«f>l< lil ^ I ^ W 


^t*tW wIiper|t<iH*i ^*i'»to 

i I C5,1 '© 111^, 

(t I t>ij|?llR^'i^, 'bll^C^^, 

Ss I t3i5f^ (Tit, io ii I 'ijjlW'i 'W 


8 I (3Rnf^1^(Tit, 
V I 1^<!>'»|3^<!, 


'aijlw einh<pR»HRvJ 


silliWin Vl*l® 

>« I Fw*'SR'IJ'Pr, >8 I wihs* >(t I 'oj|*i'o1^ 

i^9 I 'Oljiwl^il I ^jlFl*ilfi &"ils ^wjIR 

Cfl&fltiMlH 'flu IS CSWtfi^^’ltPrtS’T-'W^lPPPt! 

cg&BftcspH^ut® 

^ -^jr iStTV 'aiil«» 'm I 

i. C«I^C»t«r dJ^HIWbW «. <t|p(i15(t?|?‘ 8. C,^*j|PlH! 

<t. I*i^ fibc5fel 1^ *lRwi*lRlt!l4 H. Ir. 

!>. ^jfttSlPfUBr ^wjIR 

8.0 

"V. tfitSi oflJtfl (Ttabe Cutter): 

^ropr ^ I 

bills' ^ I lire®' 

cawnsRT ^PRt!r (s® ^ i *iipr 

’iTOc*!! cs® ’rt5resr-'f*t^ ^wt^nt 
1W5^ liiir^rW R*ilRl^ 

(ao^tti® I^RPTW »lWl15i O Ii*S-q 
slut's ailtt ^1 I 

*11^,*! OlfiH (Pipe Cutter); 



tBai- 8.S: It£i I 



fsar- s.-^! I 


’iR'H ^luls ^ 11^ wil^ o 

Riwn *l1^*i‘ ^TUt'o I m»H 

cvtsf ■spi?" IWBt ^fPcoo iai1& 

































'ault 


^S 9 


*f. l^hTlT (Reamer) : 

*i»ni *rnB^^*n?r (Ber) liRK +itsiw<i 



'SIWH t^Mfl I ^PT'frUllRUlfl ^ 

I l^ftx^aRr ^ I Rum tiiPSfrw i ‘Si^r <iRrtprf Tifl*^ 

taw (Edge) aftiv I Rf^^'SfUr^Pnrftr^’i^(BS ma t'&«w «ict^ 
^^BTi WBj»uIGS^wRsilMflapf%Bsri 

gpidRltPI^ C>i& (Flaring Toob Set): 

Flaring ^’P^bPTIRt^ I ^'1H (6®m<i eHw®!*! ynilRt Hl*l yPfllfit^PT I iflRr 

b I^I ^lui^ (Yoke) I 'sn^^HS*iTr«PTWlstnr^^ 
'iRn»nn -Him <iiw \sn «hi ^laiw ^ 

<(lflwi^wi^PTypfllRt'*Rr^Rr«ltff8c1%fi‘cvlpftrtjMiilRlt^«tt5vi 



fSar- 8.8: gpulR^^^ pfl* i 


l^irapfir'SFiT ^jtro*T altw i 'siw xtt <flw i Aftwr 

«ri*®M‘ 8M1 VII 

«. WjmiPlt^r (Swaging Toob); 

PiilfllRt ^!?lt ^itPWsjH ’iwtPT ^paNfiiw ^?it I pnWPlt, 

c*iJlalPlt^*PT I *31^ P5*i alfll ^a I ^'1R c»t]|alPlt^flt?r8P0"?f*wwa 

^1 I CT>K- i. ^ Pl'SR ^iX'l I 












^ OTfflPKl^t 
^'lJ% ^W" Plittui fWwfl ti^cw,^ ll:vlL*il I iJiw IBS’ifftff w|E*(Tr ftronr ^Fpr 

l^^WI ^i^UM ^>1^1 (fl ^ I 



8.4i ‘W ewwiPl^^^ I 

1?iVl fflflllll^t, ^ ftfal 4 ^^ 4*aOTi 

•ttt¥ I *Wff ^PT ^*IHi PiFftilPK (tllCM RRfll HHuH *8^ ^Wnr 
*l*^*llfl'* #11) W^jr I flflfi >llWfl PiA Rpft t|(4t <ff*Ilfik^|*ICTT'^W^C5W W 


18a^ 8.'t»: I 






w. c^vlT (Ibbe Bender): 

TS?k -4Wl IJiCTfl ^ IBftr ewlff 1ewfirlSW^ ^ 155cw 

^5Pr «i^v||PB ^ I Pi»iHni ^nt Rftil Ili^M ^ 

W^Sri ^ frVffica ftftf ’^ICTT CAWA ’^T*IW PlPH'li ^ ^TW* t^I^ ^ ^flOW 
ftPl^w ^Iwi ’iR^d'H ^sT ^ i ^ ■*fH (wlirtfl) 

(^kicni) 

Ittwn R»ih I 



1Bn- 8,^! ai^lR^h i 








^ 1 ^ 1 ^ (Ibbe Bending Spring); 

flStt^Ti^whr ^ ^ Tsftr ^cpw ^ 11S6^ P^Efti i6®wfl ^ 

RPl^ •ll'W 1®®^ ^IPM 16®^ ew f^vBUi eiMi eHli 

ejc» »H «|«H ^1 ^1 I 


1111 III 


.FFPMPiillwwlTTTrffP'M'''MMllMlHlii^i 

^ -JppPHiii 44 iJHN'lllllilliiir/iVHJ 44 IHJiJJIiiirMiaai<J'i 

unuuuuuuuu^^ 





ffeu^ 8*< f5^ CTfell^ I 


«. »iwlw (liibe Constrictor): 
W|sr wi*i 

^JPT ^»(1ptl) ■^trUT ^ I CT "^WT 

IDiSm ’^Il’T ^PlMI JiwiM ’^wt ^ 
"wtw ft®T "^wi liiffr wHcw 

^5Br*f I eiw (3Rs?r uihhi 

<115^1 c^ TO qPF « onrow 
'vRtiHi ^jnr i ^ 


It. iJlcs'H 014* (Ratcbet Wrench): 

iflUt l«;>ilin ii\4s\ firt*i »ill^ I « fiPwfiwe >ill®i '«l^ ol»it« 

I wi^ ^ln ^ C^PR wo ^1 

^1 lew ifl-oRw ^tflic*i *w o I fjl'8»*i ■iWlwlfl ^Itw I ^iwi ?ii» 

W CTIRT 40 fiJiftR •iHlCfn ifl'*ntl1*Tl ■PPFT I ^ *I1*IW- 

44l«1 ^1^1 I 




fSsT- 8.^0; OV I 
























^ (Allen Key): 

f53rt^ wnm % ^ -mm 

{90° (?isn?r st^ ^{,1^ ^'s 

^ <rti:^ I iflra' ^11^551%®' ’ifisf «rtc^ i (?pi^ 

•HlciJn ^W^'?rtC^^'5ft*0' 

'Si^ I i£i^'5t^ c»t|5rt 

« INTIS’ «1J<(^\S I 

fiar- 8,ii: I 



(Pinch of Tools): 

fD»<iw Pi®i ^(.'o esprit 

l^«<ic<p ‘BiT’^ <pw ’iJl^ 

c?rt*r ^p^K.'s <ptii I c*i^ 

^C®! 2|c*l'»1 fi5S<( Pl®| 

^ I i£|^^ ^ C^ *1^ I 

n>5<( ■^"^'■f'Slit.'l Pl^ eft*!) t5lle?'s-a|^ 

8.8. wI^'etkuH'l '9|P^|; 


w&'stiwki^i PP*i cwrPP*i $1^<p|(.'st<i 2it?ii«t(.'i 11^5j|?r’5ic^ 

(.<lt^'stlw“l*l 'o|P<^l s|l'8 ^t®l|- 



*TTsr 



f55^ <p|'i5l's^ 

'aij|®3f^R?il^ ^'©jIR [55^ <p|l5|<i 'sf'ij <p^il 


^rm 

n>®<i Wi st*isi’oi<iii«:'8 ^|.q e(,ij <)>^i ^ 

v5 

(3F?tt%.'5^ 

^5^ £fRr 8<t <P5j|5i 'sr*ij <|j^^|5i <P5il 

8 


^fSRJK’RT^I®^ <3%?.'^ 'Btilfen ^(.'0 ii|<pn«l 'a('9J'®?l*f •«IJl>l 

(t 


I55<i(,^ RRjfl c^sirt" ^Rt^^W^r, ^/8 ^'qI<p1^i) 'BT'ij ^1 ^ 



fuwt'q'a ■^»i’o®i 'Q ■ql«p| <P'Siifl ^f«Tr <p«il 1 



^G\s ^Ri^|®t ^ l 

V 


r!J5<iw <pnl^i 'sf'ij ^?r 1 

h 


Pi5c«i5i fI5S<i WT 1 

io 

g(^5pr1B^ vaijlvsl^ 

c5i&'3rlc5i“H >29j|R>5«i|ai, Pi^ ?l?l'*p| R*il«i<p <pfi(*vo 

^c^h1 ^vsR <p<ih 'Sf'ij <p<il 1 



«iri'» c*n»rr, '« ^i®a»i>5tvc^«i 5^ i 


^UlCbtJ MS|3 

\s|«^vB Ji^csr c^^lHT 'S ^'^s^TgfSu <\i<\^\^ 1 

io 


P5c®ni^ ^^©*1 'st*ij ^ 1 

^8 


c<pc5 R»i|?ii ^icaio liJSw <MC'o ‘im'® ^?i 1 









S}^Nt-o8 



^ I? 


vs I C|Rn^‘^^TC^'^5^W?,'*f? 

8 I ? 

d: I ? 

lb I I15S<i <il<p|<p<i'-f ^«i(.Ji<i ? 

H I C^W dRTtf^'^^ ? 

V I IU\5<| <P5iC's ? 


io I CIP^^lRv '^C'O 

I f%t1^ 'o|ejN» ‘qj«q^h ? 

ivs I C^ <MC'o ? 


<IH|5!t«14 2|^: 



i<\ 1I 


’iw'6 snsj^i^rt^ lit^: 

et'ij '^eisi I t^^rtn^ >iHko*i'Sl 'st'ij R>§, 

I \km-\ ^ 'q mc^ 

^R?IT 1<l<p|<l I 1^ "^ft ^ ^ I R,a||il»i 

<I)<1«2!'® '^=1'^t<p I '^'®5lk R,aiiil»i 'Q (.a|5]|»IC'©<l 'SW 

^■7^ ^ I ^ Wr, (TUMf^ 'S CIRTl^ ^ 

^fW <P^5l 'a|'^<l I 


i I 'SW^ 2jCili«t»i ? 

vs I ? 



'^5r*frt?r-o(^ 

(Pipe and l\ibe) 

'S *1^ I C«IM PiRi'sl-g (Cylinder) 

^ 1^ m wr '8 ^^m%r (sKt%) ’rn:^ i 

nJS<lw ^^5^ stfaRItPJ ^ i 

8lc?il®r«i ^ Ri«f| <i<po»i'g f^??T I 

^ C5c?r c^f^ <ijl(.'^<i *1*1 c<p ’tl^ R,C'^c<i R(.<ii>*^l <p<il '5^ I ifi'^ 

1^, (Steel), % wit (G.I), (Plastic), (Alluminium) 2fw% ^ bolt 

^ I 1^ ^ ^’im (Copper) wn^iftltTiPr, ?ftl^, 2}f% 

bolt liiWv Ri®i<p| <p|c6t <ij<i^h I <ij<i^h c^cira’ 1^% cwH (.<ph 

ptT ^ I (?rsi^ cwK <p|c®t<i 2 |c?il'stc*i c^ <ijleal's Iw^ ltc?r <ijIasi’S! ^tlt’f 

^PI^TWC^, W??^ ’fit’! l«ivow<i WX*f^^ I 


’flt’T 



’fit’! 'Q1^ ‘iiwt %1^ Rwhi ^ I tsiT’nite^, wm, HR 

Wllfisf, H-HtHlwmm (Dehumidifire) wm, 'Q H>it)l'gf wlt^, ^llR ^Tlt^, ’11% 
>i<l<i5iK wlt=T, (^ (Drain) wlt^, 'QTOIR <iiw^ %1w 'S 1twww (TiHm 

(Sensible) 2rf% bo%o’nt’f wr ^ I ^in%tlt ’fit’T« 

I ’tit’ll1 >|(.j15v| bolt 
<]j<i^N wl 'oilc'^ ^<1 ^ I 'olt wxlw l!»^<i '8 ’Tltc’l^ 

w%r I wjiwiH^ii Hsrm psf 1^ ^ ’tit’T wjitviiBtii w*iiHj 

R,*(I^J*i f5^<l <1)<1R|51 I 

(tA- Q!|<p|<it'»i: 

w. •i»i^?i (Flexible pipe). 

< ’tlt’T (Nonflexible or hard pipe). 












’lin «WT- 

^) 15pr *11^ (Seam pipe): t'sfil +fll Pl*i 'ifti aw \ 


5 

bTl^^f 

fBar- I 

^) *ri^ (Seamless pipe): wivpl W *l1^Hft’l i 

- - 0 

fSar- ff.o: •fll^ 

t.fl. RiRkjj SWT : 

®PPtT t*Hr, ^PJrtR, ell^ilM TT T^tW 1^1^ T^PRT *11^5 TJTTiT TpST 

sliw I *pt*n t»i|u|»ilu ’ife'in 'ik'«l' i ■'ifiifS's ^csre R*ni '®il»ilt*Ts 

'SI'THI I PT Rf&d «WT ’ll^.'l ^t*ll- 

•P\^V *f1^ (Flexible pipe): 

« 'alow ^*IT Ttnr (Rubber) wwlort cspl5rt^« (^^yle cloride = VC) TRlT 
RPT'a ^rsi%r *ii^ i *ifiR^^aT Wi ^Kir «i^ni«i 

1^ ^rtPT I ^ Tl*W 1^ 'aMnltfilfl «iira^ ««ITe«r ^ItCT l «*nwc^ ^B»|?r tfl'alRw ■^TRT 

^lncH mw* ^oo-8oo PTs ^TT^T I liRT ^'e*l, ^BT, 'tIh e »iI5a1 '■P^'al 

'aiM^ CTPTI ^h^gRw ppdf ^ OTCB'^’Tf TPT iSIW CTPI 4**H^*I TrtT*ttT ^ TTI 
(iri& (*i^«t^t5pn?pr *11^ I 

*rt^PlTTlT: 

y oplui^* (Polyvinyle cloride = P.V.C) 

^ *nf*S^TtTWr *11^ (Plastic or rubber pipe = P.P or R.P) 

«. CTlPr *11^ (Hose pipe)! 

(Nonflexible pipe); 

*(t^Tt ?I115^3^ RRf'S ♦llXlW *11^ I 'ai'ijR^ e TW 
^TlT T*Tr TBT TTI *ri1^, TM; ^®*r, *1lPr, TiTpT ^vbjIR ^nrorttST TRT 'il 

TtC^ I <*llu Pl*l e P|*IW’'1 So* fl^low l isitw aiRal R'll* »il9ai wH^ 

«IPK oraai \ 







i. (Galvanizing iron pipe = G.I. pipe) 

’Tt^’T (Cast iron pipe = C.I Pipe) 
vs. 'sn^pS^r (Mild steel pipe = M.S. pipe) 

8. (Carbon steel pipe = C.S pipe) 

(t. pSsf ’Tt^’T (Stainless steel pipe = S.S. pipe) 

'b. ^ 1^^ (Cupper pipe or tube) 

H. ’nt’T (1^) (Aluminium tube) 


'aiil^f^Piy|vi ^ ’fit’ll:^ i ^ 's 

<p(.'»«il<i I'sRc's ^ I 

*rt^*f (Plastic pipe): 

c^, ’trPr, ^5^ gf^ Pi*ic-'<lll5<p (Synthetic organic) 

^nl'4c<p <ic®i I '^fsrsTsf^t^ i <i!?R< <p|c®r 

liiT ^sm. I ?nf^ ^ ’fit^ uif^ ^ I ?fif^ ’tit^ 


(^) (A.B.C) 

^ TSft^hr ’ftt’T c«tt¥ ^oo fviPifvii3i<i w 

^lc<p I UlRv, <pi(.«t I 


('^r) (P.v.c) ’ti^: 



(»!) (C.P.V.C) *n^*r: 

^l®i<p| Gsl ^ fSn" (Gray or Cream) ^ i ^^rsnigt 'Q 

<p|(.et «1J<1^|(.<]<1 'SRT Wf I i(t vs^ RPlRiJN "^TPr vs 8 

«wr ^ti'sTiT'^ I 


(^)R^. (P.E)1^: 

i£l1^ s(^ <p|c8il (3pf^^ (Flexible) ?llP5<p i ^o-(to RPiRUh lil'^ (to 

<PCi|ei I 



<t.8 ^ WWm : 


lUSw^i <\ ’ll^c'1^ 'il»i 

C‘4v^ 

('^1^1% vs 

'^<p®i wl5*«rlw*t^ Wl^ ^vSR'iJ 'Q ?rt^ \ 

c^rsR'-wl^'sric^i'5<i, i^iTTl^^goTl^, 'QTifSI^ <E*oil5), RjRSRfi ^pT?rl^, 

c 4^, >flTn?R5j%*if^ irt^ 2if% i 


4«14l5l'S|M^’®^ (’llR) >151<I?I|<, Mj|>1e11^*l, 'ivIJlWlRlII 
('Sf-‘^i‘^) 1 4|^|\b| Q’O'srg 

4C'»«il<i ^•at'® f^®T <ij<)«ii'o 1 






lip 1 1 1 1 r Ip r Hip 1 ^ip 

^pIot <p^iI 1 

1111554 'ilt’T 

’frf^, 4T?[, 4W ’W*^, f^’T 4T ■^j|(.®il n55<i'8(.i(®i '^|<il ’llf^ S(.'8l®it»i 

<p|(.'st ■qj<q^l^) '5^ 1 



I..V9S 

<P(.'a»il(.<i, ^vojMQ^w, vil'SFlf^ ’fl^ eil^i tvaRtvo •qj<q^|'5i 1 




i I I 

vs I PVC, MS, GI, SS, Cl ^^^1 

8 I <ij<i^'s ^ |5,(.^ •TfST '^? 


'Js I ^'33|Ji^ 'Q "SJW l' 

a|^: 

‘I I 'a|*iV|^?| 

V I Ui}\\W-\ 'Q ^^l^’lPl^alC'-r ^1%^ '®^ 'slIWlHl ^ I 
t9 I <1J<I^|51 C^*C2I^ '©lPl‘^1 t'ol^ '^5^ I 

^liiCi'a! Rci)<l S'8<l ■^rt'S: 

>ivi<ijit>i<i ^sfi^ c«rHr ^ 1^ ^ I 'oi'oj^^i ^ ^ I 

fi5S<i 'Q 's^W ’tt'^fw ^l<pc®i'Q <p|®T I w&'srlw'^ Wlw ifl?il<i<pRj'‘tt^-‘^ 

S'»(.il<l <lj<Hl,l51 'Q I <PC'»«l|51, 'Q <PW«1 ^'®J|R 

<ij<i4^M wr ^1 fi5S<i(:<i5 ^5iW^ 2|iiH<)><i\s 1^^ ^i 

siciii'ST'i RRjsi <i<pcai<i i 

i l1^^? 

^ I 2|c?il«r^^voi ■^tMTT'^ I 

vs I n>!3c<l<) <lj<l<^M 'o|Pl<M I 
8 I W&'vStlW-t^ Plt-iiJtsi HJ'SWt) 


















■v5r*(Tl^-o'!j 

(Pipe Fittings) 

<iiwstw ’tit’T ^ <ij<i^N wr ^ ^ I w 

RI^Js) ^c<il«r<p <ij<iRi<i <p<il I (?P1^ ^9)<p<)if <ij<i^|<i <pw fD^<i 

^Ic4'Mc<iI'^ ^511 ^l?l 's|c^ R“f5??r <ic®i I ^n^tWT n5S<ic<p ^(.<j|'>f <P(.<] ^ kino's I 

<lj<l<^N ^ ^ 11^ ^ <li<l<^N W^ 'oll^F© 'Q 

^.i. fiHillSf^ilvSl : 

t<l&'S?IW*tsT Wlw ifl?||<1<^R)*rt^, twtfw 1^ ^ ’llt’f ®lRw<) ^^7?lT5t 

^ 2n:?im ^ I ^^ 5 ^, 

Rii3<p '^T’l^ ^pi^c's I^fi5v?r <i)<irI<i I 

'bA. 1^?iPRf 's|Pi<p| : 

W&srlw'^Wf®' iil<Ji<l<pRj‘‘tf^ '£\ Rf^Jfj l 'Q'C'Tf^J'Tf- 

(^) OSPIIIRk,^ R‘lu'st'^51 'olPl^lo 

i) CIRTI^ ^ (Flare nut), ^) clRTt^ 1^ (Flare Tee), 'S) CIRTI^ (Flare Union) 

<pi(,i8<i (Straight Connector), 8) (Half Union), (t) tsp?il«i RI^>5Pi?, 

(Flare reducing union), 'b) C|p?n^ (Flare Elbow), ‘t) CIRTI?’ 

(Flare Connector), v) ciRTt?^ (Flare Cross), Js) ciRTt^ ^ c®w ^ (Flare 

Cap Nut or Dead Nut), io) CIRIH cs^ tlM (Flare plug or Dead plug), ii) 
(Copper seal bonnet), i^) ’IjhwiJ (Copper seal Gasket). 

('sl) vsiPl-M: 

i) (TTt^ (^’tm) ^t) (^’ft^) 

8 ) (^<11^) (t) (^’tl^) 1^ 

(*1) 'o|Pl<P|: 

i) '^) Jic<pi5 

8 ) (t) ^ 

'Js.o. (Fittings) : 

R*n5vC'^<i <ij<irI<i 'Q (,<iNlc*il I R“f5\C'^5i 'srM ''Q 

(f^f^) <ii 'srt^^ £ii)®i*i I <i^s<lc*i RRiRiJl^i 'srfft^ 1^05 ??t i 


'©) (Tfi^ (^’fm) 
twif^ 

vs) 

'b) 







'8 t’oR R<P tMw R(«J!| *| 51 (.» 15 I PpIwsC^T ^ I Pi CD >^1 *; 5 IC* 1?1 R>|^ P*f5st^ 

^) C51WH P»ll>?3i *0 »iit*rf^#i!?r 

^) c^j^riFfwrf^'l^^pr ®) «n<p|Ps^ etciiv ^) ^P<p *^1^*1151 


« Pifl PcD «|*T'G ^c«nl- 

o Q i®D 





fl> I^CsPf'iTO^ 




(iTO^ ftca|*l (iTO^ ^ 




ffejT- '!j.i:«3tM‘1©'f6^^ I 


<pvs«p©FTt^^ 1^1U?,31 sfW^FlT- 


i.’TC^/c^^N®r^ '5.. PPapi; ■^c<p'i»/^^r*iPrt. «. s. ■^*fi<r ‘si®ic^i (t. 

<£f^ H. V. S>. io. gsN^ 

^vo^GFIt P’Id'^T liRT piq PcD OT'Q?rf ^C*ll- 



15' ^s'*ii?r liPT (5^ 

fear- 'b.'^j 1 





>08 




'll*!! 

JH « +*IH ftlC^>1 dW *|frIS|'*’iI1*t/'5rf^W; 

'a|^*IIW P^W ^'#- 

JO ^ 

8 V ^ V 8 V 

PiPlRfBlW »lMi <>, br, io, iit, Se, i«», ib*, ^<t. (^vStfllPlflH ’siTtnlw) 

(<D CPipe Ftttingi); 

c< i Bh* i L<n«i *in* *rtt^ wnw, *rt^ ’ife'w wfet *ito?r 

iS^ *ri^ ■’KiWtW ^tOT ‘*11^ ftflS'PT I OTR- 

RWS', ^SRir, 1&, OT® flW I iflWJt aiRlAMw 'ollflflH, 

1^ 'fliil'n « gWr '6«|% ^ c®®Br ^ ^Upbt ffll^ ^ *13!^ 'vfGt <llw i diwit Ptwn 

^»fil I ISIWI l^^vtn ll 'Hilb vfC| •nw I Kwl Rft^ ^j^OOKI ^PO 

•ttw I ^iVl I^(1*<J?M tSar« «iPi^i ^4 hI Rtb w'wil v*il- 


UtVI •l(u 

o, Rllw^Pi^lfr 
8, pro flW 
f.^lPifcr 
^». RfitPi^ ^ w6 

aM ^IliflSd 


1^- 4i.«t •Ift*! I^ltw I 

R-1(^’8 rw f^lUvis 

e^ •ift'*ic+ c*ttdf '*I'(mhm '6ifl?*HMiii WIT 35 #1**iw (3^ sFl**f ^ I ^ 

diRfl Rfill 'OIV'H IIW *1Wlt*Hl liWi Wl*l #M ^ I 

»IWl*t WlWl «W3r +l9'lfi « «|C#1»r R3PFIW ^IW ^ ^ I 4 8Hr 

RR)q spF|3r^R^|^3rcBi51 ftl5s?T drffPH^r'siC'ir^Rjw dns,^^ stsftwRTPiW^^ i RtH<( 
^U| ailddlR ^iw 'B|»|R|a1|i| I Rm ^4*11 ^1 V^l- 




•TN' 

<1J«I<1 


^il*i <p^)c^ ^ 1 RR>fi <pt(,'ST^i filc^it'STC'i fB5<ic<p R*ij|^ wus f<pfB??T 1 £|<ili) 

1^ R(.<P RR>y| R(.<P ^ (.^I'iJ-qv^ <p<l|5| t£) f<pn><7f <])<1^|^] ^5<lt^ I 


w&'stlw't^T WlW i£l'?rlW%*lf^ Pi(.->5ci<$i sKtfl' <W ■s^l^'olc-q ^WW Ct^TTI^ ^shT 
<ii<iRl<i '5^r 1 ^iT^tWTs|<]ii) 1 


'Q ^\o|\a^fii?jai'*t (?r CT 

,gl^, '8¥fSl^ Irj#) R,»<lii(.<P'si 2|<il(.R'g •^j'^Rl'g 1 

c^priPt^ 

'8 %o^o^lf^Wl' ^ 'S]:?lf%^ ^5^ (^ ’Ht’f, ‘flTTl^ 

c^’tt^'S'^ liif^ RR>fi <p^)I 1 


1 

1 

1 

K 


'oici?i<i»lM's) 9\^ c5^, t«ji^c?m '8 %iw ^ w (?r c’li^ ^ ^ 




i I ? 

^ I f^??r <l)<)«?!'0 I 

VS I 81^3H •ttst c®f*r I 

8 I <p|c«( <ij<i^|$i 

(t I (,ip?ilR<,^f5<pi(,«f ■^p 

a|^: 

^ I <IJ<I^VS 81^ ^ C^ I 

H I f«pfD^C^51 I 

VI C5W 'srfS’ 'Q C5^ ?rw?‘ "STwi ’TI’^Nt '^? 

<5) I ‘R^n^pr ■^rwrw i 

io I oi^ifD 1<pf5!^tJi<i <ij<i^|<i 'o|Pi<p| s}®tTl^'^ I 

ii I "51^ <ij<i«>i'5i (?n*r I 

I Ggpiih •rfS’, 05^ ifis^wr, '8 ifi’C'^'S] % '5ji^ c(f«ft<31 

Idle'S R(.I>H 

1^ 's smPiw "^rsn^iRi^r '8 ^ i ^ 

S|f3Rrl¥ fi5^<l '8 ^Iw <P<ll Vl?l I R,»ll?l*i '8 ^^l^''£,®1'®l?l R<P?I C^i'H 

<ij<i'3^l ^ I *qj'ol\s lUSR?. ^8 WT ^ ^ i Wi^, ^ "il^, 

=11^, «Tt^ c^-^^'sjlf^t <p|c'S5r<i 2lciii®tc*i <ij<u?,h i 

i I ? 

I C<p|‘1 2tf3Rrt¥ <1)<IR|<1 <P51| '^HTT? 

vs I '8 <pi(.«t<] '®li^<p| I 

8 I ‘f^»li?l1 <^'qrI^C'o <IJ<I^N "^INTT I 



















(Electrical Instrument) 


W4lPl4il*i *1^1^ Reftigeration and Airconditioning 1%^ 

wr *(1?*IT ^i^'a wENflra"!*! 

«ihIh^1wHRh i5twi ▼l4in'»i •tHIi'i ^ RtW ^ I ^stw whl'rf^ 

I VCT R^R'd'aiM «»-« >i"*lc^ 'stH 

<11^1 'ai'lR^j^ I 

OT^rci^r >il«jCTi «lail>B»^?i •lR>il*l « •ifM' ^ ^1 w 

I >ii15r-iiRr ^w9<y|»i ^iot Rail's* ^wii 5,ti- 


i) N 

8) ««?i RiJm 

io)c5i»rm 

w) ^jHIPiUs 'qjhhl^Bth ^»j1R i 


^ «lilHilM PlUH 
j) 'oiilu Ruin 

v)1|K-’aprflfPH‘ 

- - V ■ ■■ 


a) fBl^ISiUH 
a)AVOt^ 

W) •il'llIiiffilUHl 

^L*1^t5lR'51 Pl^ RuSifl 


ftlR dS-fllM (Neon tester): 

Ra=r di-'^h OT’^t^ 'oiw^lii ylS" ^ic®t i ^ic*W^ PilBt« %*IT i iiRr 

*llfljwj OTBf (•ll^»l) RNI tfRT aiawiw RN" « «llCTr| •ll^w 

Voltage ^ttwi i*Rr«RH ^bt i ^•rti'* Voltage ^ 

's(1c*il e|i1*i ws I 



ISar- 'i.i: tJ'^N I 












't. flfrftr (Ampcfv Meter): 

wuiHiin Wm ^n^iCTT m *ifiibWHii 
“iffisiM *lRlll*l ’^1 
•ifttH WlOM w ^lim 

’•tfiFHwIfl fiftff <£nM ^1 fiflJlCff 

Rlftil cw •llw 'BW *lJlPW flttlw fSow 

lifflfr'TO I iflTTOlW A161^ 

TO<I1WImfiol 'StflHflM Rof“l «fl I 

COI^I^II (Voltmefer): 
poi^RtJln TOICTT 

DCfl^vr TO I o 

9QO ’IVWTOlT CTO iltwi TO ^^lURT 
aiCSI^TOfl ^*Rr ft% TOT CTOTTO o 
ftooe ^c« *IIBr I ‘TOIPT V RRfw TO" 
«llw I iillfr »iRiWfl ^iW ^ilfll*l1*l (Parallel) 
■»TOfli’rTO‘*ni"*iTOTOr^ i 


e^aij (OHM meter): 



*iA' '“wiPiflM R^m I 



IBw- wf|^Ri?h I 


TO TOIOT TOim onro •ifilTO e 

HfllH I ^WsT iflff ia ^jCRr 

^1 TO I TOily ^^nRWiT ^ 

(ftobe) W« "^4 TO ^ 

*lfisiK ^ I w wlwl {TO, Rul’tel 

1>&»H*i, TO toTOv •iTOto Tot tot 

<a1Ii I 


ffiar- 1 , 8 : TO^I^TO I 

1.Af 'TlPt TT W W (Multi or AVO meter): 

Mvdti ^Itwi TOr *ll3eli*Hi tot ottt 

TOUT TO TT ^ TlfllflTO TOim tot TOTO TOTO TOfl*, 
wicTO e aw •ifil'iw TO TO I arr AVO flIlJiT I TOFi'TiWfilteiaT 
-llTlW ftwlwh, -ejhlPfBlK^elllh, l^lfch ^IH TOI Tifl I TO- i.g: ai H WIilU l J i 



































(AVO meter): 

AVO An^icre-iiff 'A" <iW*V* ^ Ohm ^ 
*0' cMct' 4^0^ I n* l^^tnnr Am^wre, Wit, 
^ Ohm W ^ ^IC¥ AVO 15fSW ^ i 
ISflrffftar 

'etWWlTi 4Tvlvt^Aiitpeie, wit'4lT Ohm 1^(5 Hu 
4^ Ampaic Wit & Ofam-4T 
Mark (fSi^ ^ tim l Maik ^1(1^4414 IHI 9l1li< j 

*lll^l vr -«lfl ^4 *1^15 ^ui eluilv^e 

Mark 'a flW WW 

'Wiiiwfl *i**i^» '♦fli ^ I 'biiriw ftftii 

Ampam, Wit ^ Ohm 4Tlfe# ^ I 

AC ^ DC la 'flCfl^ *lft»llrta 1^ 

ftffTflfift.’a tin tf^^ffwi fli^M fl*IC»H RireiPI 

+ «- *i«^ ^\w I 

^>1 «H (Clip on meter): 


%*r TH" “PfUm 4^ apFBT TTftfWiW I 4CT Clamp 
Testera 4 w#M^'a -^m^I 4 |w i 

IBM %T t"ll«Hl ’Vtnrft ^ tfll^ Voltage 4 
Resistance ♦ifiNl*! ^1 ‘^S’ i 4 AVO fi(&IO« 

4^ 'airt’T'ly* I ^11*1 u4Iu9« ifIM’ i^jwr 

^1 aln 14woR‘c^'a PiUh^ow 

Termma Terminal 

IS^"- %^'an PflJhi I 

A«, Pl^ (Leak Detector) t 

^ute 4fllwft^ l^wUw l^ali^ awH Pltw vi Wff ^raFw w^'jf ftasi 

« AftaalH Pl¥ tuflls* e ^Iw e ^nr i 4l>)]fte 

aj'Il'a 1 S|p^?pm PI6« vi i Pi-e FMmu ^hi{)4 *iwi 

Sitel 'a||9]3|^ I 




J^son YX-tQOOA I 


05 --- —^ 

• ^&Q 0Cn\A 
' *350-1 

■ 10-1 

* CCV 

-* 350 f 

TO[»-1 


fSl- 











aftwtart’T’flrts' 




DdVl4 ^kdriHuc Leak Detector): 

iJBT 

’9l6‘ ^'EPH' 1 * 1 ^ 01^1^ CT*Rr 0^1? (Flexible censor 
probe) eflu w|<ul^ ^l cn<IHe epjwW <,{Fw4l* CTlf 

(Electatide ce^) ^tCT'i ^w^sSl'i tfinn jrfii^hsi f6*r 
4i3SH (^ pintectar) 

HH^Ih ^ce ^ I w|*i »ilW 1l<JWSii 8o-^eo 
(DecibelI)*eT^'m«m 79 CV'mi HHMJ AcM \V\ 

(1¥ iswn fi^) *WW ^WW flof"l «W *I1W I ISttw^ 
RfliM ^OTI '■llWH)* ^IWI OTtf 

^1 Yl® Rwi V ^ (Wr ^Sflt d^'fHfru ’'NPff 

Rvvch *w (iw 3ii8]m Rofi ’vir"“iwi 1*Rf 1^4w 
efl»^TOITWi 



fiar- »iita Pi^ I 


• 1.8 eulHl^rftVtl (Capacttwr Anelyxer); 

'eJHMftWfl IMI •ifhff’^’^jr l <CT ^J1*II1^1 S(i« ftftij ortfet^jK 

*lft*ll*l Wl ^Ifl I ^IHWHwe ^414 W 'illW I iwl6 *H*1 < q(|B«i <|^4 i 


iivr 4fMiP(Bi ^n-iHit^mii 



Bfl ^me v(Cl1^ii •tt'flflT iRif 

"SlPlT "^jri iW «il^m ^jHlPlJDwfl 
eijrtlWilwe ^ CTT ^ ^1 'll 
“uIiH^wIqm Win '•urte ibi 

1ft*iw; ^ cw 8. ^^. 


fiat- ^RPT I 
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'aim 


Ki 'sijHi*iiX«fin *its5l?r ^ ^i 

*im 4oi4li» Mm\ 

*I 1 'Q?IT *ll<l I i^RT "H^R) CT"r ®tR*l I '®l^ <iRf *(N 

HW, GW 

GW ^'BjIPt 'SIvH Rw ’ili'O I 

tiW »il^c<ij ^bjMIPi'Sws GT ^ ^ "^GIT- 

Opea test, Short test, 'STfejapl^'II^ 'SIH •H'flin?!' 

4Jll^ ^'SJlR I 

‘\.e.^C*|©4Jl*l 4llJ|4ls 



fSar- H.io: 4JMlP|t»fl 'anHI'lftttHfl I 


<iPf'o ^Tf- 


dj.|5|4 

^iN 

GW 


(BsSU 

91lRfiiI»<l R(^ C4BF <mi1ii ’wj •«miI ^41 


«IJ|H«W PiiJW 

OTt^w’^ixrt^’BrRr 

>d 


'»liRKi»il *lR5rt*r ’ewj ^1 

8 

'a^*i Ruin 

»llWim C'llWfl WllW»Jl*l *lfil*lM tt fflSRSP "ifl^t BMl ^1 ^ 

(t 

'«<ifi; RUls 

5.w3^jh *ll'e?rl?r^ 'OTI& h15*iM 4aT^ 


AVOiSfBm 



jilPBRUin 

quiH^in, o5H». 's^, 3'C4tni1^, 4 JMIPi1»ji»i, ^'biljivi ^,\5jt1^ *iftsrH 



et^ ^<i1 ^5" 

b- 

^TapTl5j6nr 

c*n1w9fl '®ijiPMil1^ ^1 


t£|HlW WW 

Wit'WI tiRlfif ^R»lM 4flHl "aMJ 4<ll VI 



^pfB?r 4 4BltBRr flife%l*r*lftW''i1^W^4?rRr«Rr^w^4?it^ 






Plca5c»«i Rwn '^•\ Hiiw <wii ^<1 

isa 

4lWlPll»4 «llHI*ll^®H4 

4JMIP|1»MW 4l44lfi'*1 <13141 4<l<l 'BMj 441 ^?l 





8 ^ 




^ I AVO 

vs I <p|(.«t <ij<i^|<i 

8 I '^|S'» '^5\s % ^-i£l?r <P51(.'® ? 


^ I R'uiw^i I 

H I 8i^ ^cei3<pj|ei I 


c^ I (? 


I '^i|vS'55 Ri^ ^Ng^HIR ^|c®i|[>*il I 


^lilc'a Rc. 051 2n5j^'CGTl?r^^'^: 



<1J<1R|<1 C^i2[ 


8 


'QTrfS' R'5|^) 




Wlf^'l¥l^, C«1^. 'S^ ^ittsiT’f Wl^ W^TT <)i<lRl'Sl ^ 


wiHrrm, cot^. vQ^, ^il>ii5ji»i, t^sj# 

<P<lt'o <ij<]^|il <p<il 


(.'llt.vB'S Wlf^^RTl^ 'SJt'ij <P'g| 




i I Wlf^l^, C^t^'S vs^ ? 

^ I AVO-vil^ I 






















Ob' 


(Heat) 

<^vilWli1 f>iC3H3i| ^ 9 ^ <II^IC>m 

^omi3fr, ?tf^m,1^wr^^oitf^'oiNivii^i*j4's Aii^(j>j*4|vov»n<i R^aic-r^ i 
w ^^5^ c<i^ ^smisiT, m, 'Q ^ 

(Refrigeration System) *rt^ ^TiT i ^®1t; 

^ «« «fm 2n:?rm i w&®riw*H wiw 

^sf^*tf^ ^spt I 

V.i, : 

Wj*lT ■*tf^ <£;'5'a ’Ttf^ ^t^rsT "SJ^^ ‘^1'^ ^ '*tf^?‘ ^sj^i^Fsc's «t»i|i5 ■^t*JT ^tlf^ 

I 'oI^'^Fo' 3 I (?r 

5j^ l£)'^ ■Jfl^ 'Ol^^I^f^tvs C^Pr ^Iwf a|t*1 'olw <l(.®1 I '^opt ‘il'^ 2W^ '*tf^ I 
<M'St <p<il5i ^rPr^lf 'oilc.s^ I (,i>»il «(*ij 

'0||?l^*i, ^ I '0|^'^R> '3|^'0<l ^ I 

<)»jlwlR<i> (Caloric) 'o|^>jlw Caloric '©^iRD-l, WfH, 

<p<ic'o I <iMl^jc*i5i (Evaporation) "^P© CW ^ i ‘^l?’ 

^^>1^ if ^ I wr ^©ww ^ wr "^nrr i 

^5^3^ 5tf^-»ff^ c^ (Ptt'T'^oPtsiM c^'*n?r I 

^©HPi^ ^^©mt^ft, c#o ^pnrf^ 'Q«ft8er ’iR<ivsh ^ i ^ 

'^©trp^TpCfff '0||c®l| '^, 1^*i ISRIT ’'IciJ, SfPPtM'Q I 

V.'^. ^*1 : 

RR>fi 2i<^»i$i ■*tf^ •hjIh '^©T^ts ’tfl^rM’ 'wt '^rirr i <p(.«i '^©M ^R»il(.^ sr'ij RR>fj 

liiw <ij<i^h I Rl^fj <i'q)f«c'© ^©tt^ ^cstT- 



*Psf^ 

vo|H^ 


^N'Sfflf^Xli 

SI 

^ (Joule) ^1^8 ^ 


C^<P 

C.G.S 

<pjhRi (Calorie) 

M.K.S 

ft(.8nl- <^i\^\i\ (Kilo calorie) 

\D 

■§1^ 

F.P.S 

1^1^ (BTU) 


^ (Jule): 

'oiN'^IF©*^ (Standard International = SI) <1'»i^(.'© ■^C'TT ^ i >^1'^ 

'^PMPfC^ ®r*Hj s|wtw%?r ^(^rf I 

< 1 ^ 1 W(BTU): 

BTU lil? ^ ^ t1^ «tr#f (British Thermal Unit) i ’ll^ 1^^ ^11% 

F <ll'©l(.'s <P»ll(.'o W £i^?lP1‘'^W’PTW'^5^ £|(.?ll®t*i ^ 'o|c<p i£l'^ BTU I 



















*r. 

<l>j|'=lR C5#^ 'i^vsvi I 4(1^ <11% ^5T<W5t C ^ 

(?r 'oM siciil’t W<1^1W <p<ih £|c?il®r«i ^ vs|c<p <PiHlR '5^ i 

■^. R»{.»1| <PJhR: 

%511 <H^f^CVO ^5K<1^ i£iw ^ R»Ce1l<WMR I %51l5n^ (Kg) 

<11% ^si<i^rl3n i° C <P5ic'© (TT <1%M' ^si^i" sn:?ii<t ^ ^5r<l^5iW sctsft ^ ^®lz;^ 

m^\ 

1 Jule = 0.948 X 10-3 BTU = 0.239 Calorie. 

1 BTU = 105.5 Joule = 252 Calorie. 

1 Kcal =4186.8 Joule = 3.97 BTU. 

V.'S a 1 ^ 1 ?ro®W : 

^<1 s|^, Tr?fr- 

i. ^5T<1 (Sensible Heat), 

^ ^ (Latent Heat) 

^OTIM W *1^^^ ^<1 ’at?IC?, ^ ^C«Tt- 
i. <1^^'!).M%f^ 

'snHw c^cii^<i‘ia '^■.- 

'^)^ 'o||?i'ow ^<lfw ^<1 (Specific Heat in Constant Volume-Cv) 
'«r)ug^'5lt:<1‘^5rf^:<lf%» (Specific Heat in Constant Pressure-Cp) i 


■^*1; 

{.4H <i'SC'® £|c.<il’1 ^ <i'S Re'S '®l’1‘^<1^n^*1^ c*!!^ <P5ic®i <I'sI 1551 ^<ih 

^ <iw ^oT<W5i ^ I (?r ^<12n:?iT5t ^ c*im <w% <i%[^ ^ 

’Sto ^<TO2im <1%[^ ^ ^ I «r#, ^^5%, V5W 'Q ■^1?!% 

<lPff^f ^Q<|\sc*i5i ^^TSRT | 

i£iw 'oi<i'3^h <iR<ivsci>g w ^<1 'Sf^ ?t ^ ^oli:^ 

^'avs1<1 I vaMviMI?! <1%vs (?r 'o1<1 <P<lC's 

%5^^si?r ^^[^^© 1<11 'AiMi^i f^^©i<i>iii4i?i "^ir^ <i%^5“5^^s^ c*n1w 

Vo|^ ^<1 I 
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I&ifl- br.i: <1^1 «P 'Q ^ttf^ «I^psr?r I 

IW- 

'^) *nTtt^ 

i^ (Latent Heat of Fusion): 'o^ ^i^’fl^ ■ 5 ;^ 1 

<il°^'»<^c*H<i ^'SS^sT^ (Latent Heat of Vaporisation); 

I 

^) 'St*f ■^rsRT 

«. ’'i^'o<iC'i<i (Laten Heat of Condensation); 'Siicei 

8. <pf^^ (Laten Heat of Solidification): <pf^w 

■^^Br'^r5rora"^’r 1 

V.S ^t*f l^^feRT 

’t%tn ^ ^1 ^ ^ ^ 

^3r <i(.®i I '^IrIc<i) ®t*ij ^s^^lrsc^il WlBt 'oi<i"l3^ - 

i) (Mass = m ) 

^) ■^. (Specific heat =Cp), < (Latent heat = L) 

vo) ^©BtsnsrB’ (Temperature difference = Td) 

^ '^, '^W- 

'^) 'a|^(.»l«l 

'31 <3 ^ X «Itr'lf^ X W’TsfM?’ ((^1^ W fit'll ^) I 

Qs = m X Cp X Td kj 
^) ^4'S|*f ^pf; 

X (li)'^'^ I^Oeil '^) 

Q1 = m X L KJ 

^t) ^I^'voM = '0|^ca|<j (i£l^-^ f^oeil ^) 

Qt = (Qs + Q1) KJ 






\r 


V.i: 

C.5lQ''SrlWi55l °C ^omi3n^ 1®i^ ’tll^ (?°C (^ 

'oic^ ’tl^srM' <p^? 


■5!>rt*n^: 


wtf^, 


OTQTIT '0||C8^, 

■^) ’tlf^ = m X cp X Td 


m = 2.5 kg 

= 2.5 4.19 {25 (0)} 

KJ 

Cp = 4.19KJ/kg.0K 

= 2.5x4.19x(25) 

KJ 

Ti = 25 OC 

= 261.88 

KJ 

T2 = 50C 

L = 2.1 kj/kg 

0°C =m 

L 



= 2.5 335 KJ 


= 837.5 KJ 


^t) (,<p®if«*i '®T^v||(ii|n <i<i(,<P'si =m Cp Td 

= 2.5 2.1 {0 (5)} KJ 
= 2.5 2.1 (+5)KJ 
= 26.25 KJ 

wfS' = (^) '^®T^ + ('*!) ^tll^ 'st»ih + (^) <i'!iw!i ^sjapRT '^ot^ 

= 261.88+ 837.5 +26.25 KJ 
= 1125.63 KJ(^) 


'0o°c '^’fsrtsji^ a (,<pf^ *^l8^c<p (?°C ^sT’Pftfw 


^1 (^lfi:^^§^3.18 KJ/kg.K) 


■5rsrt*n^: 


’STR^^sj^lWir'sW =m Cp Td (Heat unit) 
= 5 3.18 (30(5)} KJ 
= 5 3.18 25 KJ 
= 397.5 KJ 


c<^TiTwn:^, 
m = 5 kg 

Cp = 3.18KJ/kg.K 
T = 250C 


■sn^ W c?# ^ = 397.5 KJ (^) 



8^ 


8 'bo°c ^sT^wsfiir^5ri*T?H‘ <p<i(.^ prfB' ^t^’t?r ^'s ? 


'0||>(<ll ^ft^, 

=mCpTd 

= 4 3.14 {60(25)} KJ 
= 4x3.14x35 KJ 


= 439.6 KJ (^) 

%*fl^-V.8: 

<4^ ^ w Sit® V °C (to 

fi|C?lM^'0 votC^ ’iRatH ^'O ^ ? 


OT'Q?rt 
^=8 kg 

Cp = 3.14KJ/kg. °K 
Td=60-25=35°C 


ioo °c 


'5mt=T: 


^) = m Cp Td ( Heat unit) 

= 502.1(0(8)} KJ 
= 502.18 KJ 
= 840KJ 


m = 50 kg 
Cp = 2.1KJ/kg.°K 
Td = 0 (8) = 8°C 
Li = 335KJ/kg.°K(w) 
Lg = 2257KJ/kg.°K(W) 


'«r) = m Lp (Heat unit) 

= 50 335 t = 24hrs 

=16750KJ 

*1) ’11% ^ =m Cp Td 

= 50 4.19 (100 (0)} KJ 
= 50 4.19 100 KJ 
= 20950 KJ 

^) =m L (Heat unit) 

= 50 2257 KJ 
=112850KJ 

(&) csnt ^ ^ + WF + ’11% ^ + ’1% 

= 840 + 16750 + 20950 + 112850 KJ 
=151390KJ =151390KJ 
=151390X1000J 
=151390000J 

C5# 'oi'H'^iIQ's ^stt’Rr 15.14x10^ J (^®?r) 



b'.'b. (Specific Heat): 


(i c^) ^©mtsit i°C ^ <(»vj|tvs w smm ^ ^ 

I 

C^ m ^ W ^’W3IT i 

*rt^'twoT = J/K 
A0 

(Tr:^ c^ i£i^ ^51:^ ^smM i°K^-^fte w ^ot^ 2n:?im ^ 

^i£l^ ^srfT'lfw^BM’ = J/kg-K 

^ ■^C'lT R»c®il ^/c^sflf (.<peil«i (KJ /kgk). 

^swif^Riiji 'Q ’tiiti:<^ c^ ’fiR'jR ^ 2fW ^^5^ ^ ^®mi3rr, ^ 'q 

^ ’tlrri ^Rt*t^ c^ ^ I ^m^oUrr^% «tt^^i 

wRt^'*r«t^«ii?i'0'i ?t^^'^s^’5r’rf|;^snt¥ i ot csif^c'o ^ sw?" i '^- 

^)45 WtWC^T vsT^ I 

5>(.?i 5»[5 'aik’iRp^ 'ilC’Rr -^iRRo 




vsilC’lRp^P vol^t (Rs.'^ei/C'^fw.c^ = kj/kg.k) 

fR»lkW51 

fR»lkW’51 Rj| 

b 

’ttt^/<lil<P 

(’ttf^ 8.bJ& 

(^w) Ci.b 



vs.b8 

b.J&^ 

O 

'Sf^y ^ 

^.O 

— 

8 

<IN>I 

b.o 

— 

a 


O.vb 


\3s 



b.J9 

‘I 

C^ltsfT?^ 

v!).b8 

b.vJs'^ 

b- 

'^^R^'siTn^ 

O.blr 

\<t<t 


’STl^ 

O.bb- 


bo 

>lM<ICHs^ 

'S.8'1 

— 













































i I <)«ic'© ^ ? 


'0 I <P's ? 

8 I ’IsiWil ? 

'b I 'sivoai 'i||C^I^<p '^oM <p|c<p <ic®i ? 


br I 'Q #!■ #!■ ? 

(9 I '®K «q»vs 2t<Pl^ 'Q '^? 

10 I^^Tt5#W^^C^WtTr? 

11 I I 

^H|^«14 2|^: 

I ^5I^[C51¥ 'S C^iBiil 'ais,<P*i I 

i'S I '0|^C»l?l 'Q ^rKH" I 

i81 io°c ^smtaim ioo c^ ww^ ^5^ 

W I 

(^'Q<l: vSovS^ooooo ^f) 

I :^b-°c ^©mi3It^ o°C ^ "Sjts ^sT^W^nr 

'®i'*l*ilR'o I 

■sn^ ^8 fl?rr?5^ 'O.ibr ifl^ R,»ikc<p<i ^c&r KJ /kg. Ok. (^^8 

I^C«ll ^) 

^|J)|C'® Pict><l 2f*)^C®ll<l S'Qll '^ft'Q: 

'i||p|<M5l *tf^ ^51<k ^ ^ m I ^ ^ ^ C^ C^ ^NNIt«1i ‘^srNM, 

'oilR<p|^i ’ttt?r %?r (^K c^ "STC^T ^? 'oiiR<p|^i "^sc^ wNt^ 

"sn?? I "STT I^'ashl ^5^, c^ "SJ^ ®llR<ll ‘■^sM 

^ ^51^ "STt^p^ ^ (^) i’ ^ ^51^ 

^ I R’CJiti ^l<i(.H''*l^<i »<c*i R,(.iic^ ? 


I>il> 


^Pulir-ofc 

(Heat Transfer System) 

^IW flfttwi -wc* ^1^1 WK *l*frf^Rr •Wlrf^ vmco «*INki ’aw 

^ I 'slc’jfl Svi awl I lefts' “iRwila ^ rtw ’®M‘ ’i|Wllt» 'alw ^ ^Hln ^ 'llw i 
ei&fliT *l|^PI WCflH iSW V'* '6l»1 'awi OTCflH ■Il*l'*l1*l ^^1 ^tfl I 

ew^le *111^ alft«'’as'^He cwa^^waW’ai^l^Tilaiftr 

*iai|Pl'* ■^P'I *ilc*^ "atct flcifl ^hi) ■fli'®'* 

'o(*(a*J'»lt'i Rc-l^ -qj^n) ■^I'sr l^jiiil (WT lE»rf»riiflj'B ^ ^ l *tlPlw 

•lli*»hi ’iWw 8ft*iltala i ^ifi" Riia 41*^14 'ni’cw'sl'lwe 

i^^l4l fl<iw %ebiiii4iHi t»tCT ^ ^1 CT ejISraRr iilvn wMw Rn*ilifll fflwitw 

ijiiiiifl li^w ij)«iNM ^ ala '*rt^ HW Ld^iu'iH (fijma*! •mPi) Tfl9J‘*n**r i 



H>H. 


Hot 


CoU 



Vz>V,ft¥V2 

^pwv2'*nr 

^MaWCTPr 


ffeff- *ri^< wIcHu epll^ I 

•1*1 HHIW (Heat franifer); 

•1C*H -fJhflw • <(1C^«1^rtPrtr (ThennodyBBimcH) ^ «aff 

c*(w^*D‘DPT CTW *iii3ri "^nr iflir R^ipo i<iv ^’aiOT'^'D' ^c® '•i*f 

’WlPlw^sa1t^’®W^|*rtmr^pri pt ellilHiia aH iiw^ o^wif ^Hliafl as wlw 

^l*r’»Wil*i*! ^ •1*1 ^HMi4 afli^l I 

9k^ vM ^MIVCM aj^llCWI (GHaaifimtion of heattmufcr) : 

ct; ^I'slR^ •M' ctPT •MaNNi 'aMiiiiiiia 

I ^ iflT Dh ^ 'Bi'U Dm DHtawM wi efraHw i Tirtrow 

«l^terfri?rftft'TOr^iPW^]Rlwrft^*wi1%w^<ncn ow^- 

y (Condiictiofi), y *!fil5*R (Convectioii), «. (Radiation) I 








to 

(Condiictfoii): 

^ rtw *lfiw '^WJCT CTR •M'fl’WHW 

MWIW I l^fl WLW C^NCfHl tfi I '■’(1 ^|<UUJ WlC’lfl 

iBH/a||i|j CTtW Ri|>lliflhl 1*IE¥ 4HtRjfl Vhl ^ <il3wl ^1 Afl I «<itw 

(fl'a^ ifB(6 t(iw 'aflfl 'at*! b^lb*i ^ i()*(1'« ^ i 


Ccindi]ctiQji 



tifiRit I 

RnnMilfl 1^ ^ I »1*l ^li*i •w *ltw iHlwfl ^ I 

’^IW'BIPBT << (Conduction) ^ I 

■mSt 'flwTRW «tlw ^I’lPT'iW'^sH *imc*t) ^*hr*l1we *jWTOr^l fflr 

'iwtn ttw «qT *iw^^ R*iT idw ^nwfii'* vxin I iwr^Br^Brt' 
Rm’WIT Rg?swT wr ^ ^ I ^lisr *Ric4ff -rnwift 
^iR'*NiwwiW*l1wff^^iiRt^Kc*tnr’l?w^i *i<tK jiwiI « ^fl»r 

HRw ■iftsBW’lw vs I R?iln^ ^PUmimi »iiw^ wkH 

*flRw ^li^llll '*1*1 W!B? Wff I 

<l1^vr (Convection): 

etw ’’ICTT I 'Sirtt 4WW ^ 

■®9*r^-tllfllll *lfilMPl'6 ^W’PW'WM'a 

“I'llL^a ^ I *ltfl|t*| VM*! ^ 

’^nrtR ^WTc^RiwfflRftv^’v^ 'Hcvi ifl^ 

•Rrtt^ '«rp‘ *i1%ifr CTcy wi ^pt *bpt 

^ I 

’®r*l'e ^ 'iW ’^p' 

^ I w *wr^ 

*iftRR (Ccmvection) ^ i 



vr|cw *lRs*w c|1^l I 






<t^ 


f&dT «|iTpf® ♦IIUM ^®fl?r «tnrM ^*IOTPW ^ifiPT ^1%r ^*lt « ^*141 
^^l?l«iK»l t^W^IW (iRK •HIUM <1lf^ ^lUM '8*lWt*l "SOT 

'aiHM I «|Qri| 15| ^p?It *IIWM sJWi 'AW ItHI'sRl'S ^ I 

1 ^#hK «|^PBt (Radiation): 

“^Jf^ C<(C^ ^ CTSiffr ftwlPl'GM ^ 'a|^fi('4 I ^ fflC^ ^ *5 

^I!?f ^ I WlW ’iTfr 

(RspTTim Pit I ^ lilt(R ot 
c*PR‘Rnt^?iwsiWJpr'5*rf5*r^ra‘, 

b;v41?i csiCTT ‘^'BW'srtpr I >W8|*iw^ 5i^?i 

fe'flsi 4 M ^ I 'MiMiW >l«| 8 |l®l^ ‘iiw I 


lKBf- 

^ I V5|h|v6\4 'a||c*1l<^ •Upll 
« I a|I^»fp|\6 'a|1C*1l4 ilPlI 

8 I^^(f5lf1-^l 



/ ReHecred 

/f 1 bydoutfe j ^ 

JNCOWIMO / 

SOLAR AT7JOVHFRF / EimSW 
RADJATlObJ j byctMKls 


B^k-’ 
,£CaII# 3 ttl 
\ byai 


Emitlfld b) 


Re^lsde(} 


4lEfiFmi 


bs'surtece V,- 


I Alj£Mb6tI Dy waJer [Absorbed water v^r || 

lepKjr ard oasw bfOauHs, ardgaaei 
' -f water ' 

^ncl g^isw 

I 


Ioui-Jfc.8: '©tc’dfl R^llH 4|^FHt I 


'i^iwt'+'oiicsui ■s^m (?m *icsr w{ \ ^^w^irmcsr 

^n««i5T aifiRiti^ R#r*r sif^RiT rcpt i «tP5i^ Rat ^-«f% «tf9Rmr ^ 

C*mRrR«^R5CR I 


J».« 'BM >lRit»IWfl ItWM ItRlJH : 
RCa? ^IW ^rt R?|'M ^MsilattR RWSst 
^MR iatiR ^5f^gc^^ ^ ^Rm RRiTi 
KtiFR t'^lWM'B^ (Evaporator) ^f*f c>flR*r 
R'SRlR (Condenser) ^T*r Rii^ R^w i ^RlRR RCa? 
t®rt*ira^ Rl^ *i11t Rt RlTit Rtwr 

RtRjRlRH Rt «|'*j|Rl'* ^rw CRW 'ifib’T't «iQHI1?l '*1'1 
c"l1^^c?r I 



f6ar-}».ff: voivi ttHI>i'4i««i SitK-ii*l 

IViIm RRil^ I 


Rm ISSCRR CiliRff ^ RRrRR filto 

13Sw d|^« R«iisic<9 C^C?ra'llR5|lR^^^5Ha|R^^CSn^5H«(R*RFtftRRlWRsP’8|RRW 

^ro^ilw ^RlPT I §»^5t*iRtailR^flw rRr^ at^FHlir^reRttaR r1^ RSm cicff cRRmt^H 

mPlWV (^t'ah RT *ltRl) «|R^ ^BTI *lltRRtRt^*llR5»IR«t^RllR^^5H'5Hiar'^tRl«R 









i I tS.HNwil I 

I <plc<p <ic®i ? 

's I ^ c^Wt?r ? 

8 i^^RN^2tf3Rir©^5Tm^t^i 

(? I <PC'!!J^h C^£ff3Rrl¥^^'?pTN^'^ ? 


•b I fl^niR ? 

I ^Rl>«Ti StfSRiT 1,R|(.?11^ I 

br I ^©W^®TOs ^ C^WtlT ? 

£9 I vst^’t?r ^R<lR'‘f srfSRTtI 

10 I ^ WNTT W‘t^T ^f^sTf^r W I 

'si^cM^nI^ Tfhe: 

Qfjfcj^sc^ 2tf^'sp<p ■^laiCFf^ <i«i(.®i*i, ‘■ti|'o|R<p ’Ttf^ c<i»i*i ^’’1^ l^c&^i Pl(.<p *^|R'® '^, 
^oM's w’T ^srtufr w Pi6^>ikN ^ I Rii>iMi c«rc^ 

^ ^ I ^ sjfsRTt^ ’®T’f RijiJMl ^SbbviMN 
tlHN^I ^ ^ I ^ 2|f3Rl1^ wI^srlw^fsT Pit-HJvi ^ ’TM’ I 
K3K % «i^|35T ^ 's 

s|Qj»ii|ii '3{^|'il'@$i I 

11 'si|'o|R<p '0|<5'^li| 2|<||^ C^»H '^? 

b\ ^ tlHN^I S(f3Rll^T?Tl^^1^ I 

8 I R'OjMw'Sil b <P(.'»’»!iw '^oT^ '3{^l'il'a<l 2|f3RIt *?l'oiw ^’'ifS'S ? 



^5r*(Tt?r- io 

^*|?rlart ^ (Temperature) 

<?<1(,«1 ^‘<1<PW<1 ■'tR^ I I ^M- 

^sT’tsrlillt I ^SJl^ ^ "^>1^ ■^JsTf I ^ C<iC^ 

OT^ ^sT^TOgt C^ CT '0|^'»<l I 'O|^'o<l<p|l1 

'ai^'»«i<pi|] <Tt?rI wPf iiMN R<p ^vi> <p»i 'sHigl^ f^(.<p i 

io.i. 'i»Mi|MI ^ ««a'o| : 

'Q 'oi^'^Fs ^Igf "SlM I 'G W <5«(.'0 

cgf^ c<ifi5c^ ^ I ^iwT ^ 

'ai^'^Fo '^‘'1?^ "^psT I CgsK ^ ^1^5^ %5eT ^ ^ <P<lt'0 'ot^ 

I ^®mi3ir ’tfil^ll^ W^lltsflf^iJlg (Thermometer) <lj<l^l5l^^ i 

io.^. W 'Q ^rnitgl^ *tt<^ : 

^|ig|^ ^^tsrligT <phc‘t >ic*i ^'»?i^ sflrr i ^ 

I "SIWI C^ iltilC?, ^t®il- 


'sm 

'»M»1MI 

■^Ot^ ""rf^ 1 

■^©t’Wsn' 

■^©t^ (3>t^ 




£|C4J1M ^ c^TW" ^rf?r 

vol^a^lml \o|(.'>^ e:l’«l(.<l *P^ C^Pt 



-^hluH^ Sdo 'oH^jImlu 1^ vsMi<|iq|n ^'sii Rc,<p 


'©I'H' 9lfsi^|(.'^t^ <^tai5i "il^ <jai <pj|®n!^ 




\ott^ BTU 

^omisim C^P>H, C>l«lf>l?ll>l, ^VoJlP 1 




io.vs.-^mtart? 

'oli'asfiRxp ■'ofl^ ^'^I^t'o vsT’TOiIl^ '55^ c<p«iR>i I ‘il'W 2| Dpi'S 

f|5T (TlPS^ ^ W'lPiilM ^ C^slpJ*! ifl^gscgs^ ’fHT^ <lj<l^|g ^^6^ I 

^ igw %r i ‘t<peiR}^'c^ (Trf^cstw cwr ^ 

■^sftsiM ■g®Tr I 


t<i'S3|p<p ^ c<p«if«*i (Lord Kelvin) ^’TsUigt ^gw '5\8i<ii Wl^ 

^ ^smM^ (g?s^ P^ww ^grwo i (Tif^ot^ o°k c<p«iPj'I 

^ I ^ ^smi^rr c^'^'s°k c>iR3(ai^ o°c 

*i?r^ I ^ficHiPiiJlw c>isif>iy|>i '8 c<p«iP>«^ cwt^ 5i**i<pnJ 






































■k 

4 

373 


e 


•c 


ICO 


« 

373 


0 


d 


-273 


ISar-jo.i: ^itcjfiRSiBr CT*i15|?il5r«cwBr^r*l¥ i 


ioo^’C = tfPT 'fflilX 5oo**C-Kl'& = ®WK. 

'4H*1*IWI o°C = i*R‘.'8llH o°C +^S'6 
* o®K = W ®C . 

io.8. ! 

^1W •llPiBI 'aM»lliilHl C^*1 R4HI^ «l ^ I ^H\K '*l'1»lltilHl Rfej 
c^Mi »i«lc^ «ilwlMl «lciil*M i^'iRr^nd^sftiiC'l R’^'a vfll- 

(Freezing point): 

^ic<il»iuni» *itf^ fltPT w 

R?ihih cbvicii ac*!'^ 

PT^ ^jtw •tnw Rcm 1ffw *11*1^ *nR 

w# cprtt ^ *iiR 

fll’lNn *rtff 1^5 BMJ 

*fl5iT ^fl?r ^ I Hlflwi <*1 

nhw I5(^ ^ I I»I^ 

niiw ^It411*ll?lwn Rn I 

(Bolling point) ; 

f&BT mj'rPrwMH •tUPT 'ilRw 

^or Wit ^tw, ♦tfinr SHwa *l?r 

(wr •fff? ^ 

'awitlw^ <ii 

^1 4 nl*iCT> ^ 

1Sar-so.O! ^fsrtn^apT^n *l^^i 











HIRsi tvilw "S '3il»t4'*nw ^sstT^ i 

RI^ *I^JHI ^'aiW"l R®'8* +W '*|’1»l|ii||4 I PPR- 

CTPSwtw^ CT*iPnrpr c^ (Centrigrade Scale) t 

*lt% R»IIW4f 0® 100® S(l3r "SRI^ w 100 ibW ^ ^ w 

«llcrfifif5tBRr c«r ^ ^ c>iRJai'b c^ ^ i >*«■ «iw ^ftc^ 1® 

t.'*i'iPnil*i^1® PR 

C^ (Fahrengheit scale): 

♦ItRir fi.i|IW4 32° 212° iVo ^ tsW OT «tlC<lI5ll!W 

^ ’®tC^ liBr^fOTT 1° ^ 1° ^ ^RTf 

■^1 

(Absolute zero temperature); 

WH 'S|ln4 ’UI’T CTtW®H t'li^l^f -OflM 'ipPT aw^ilsi 'SiHsh ^1 'til’# ^ 

(^H Tf<t»r ^c?T ^ ('aiifl'SH '6^0’' *Rrsr '*^pr '«H^l«il 

(Absolute zero temperature) ^ i ’«Walai 1 ?r ^ ^ RnnHw ♦Tiw ^ ’sMaiair ^ i 
*(ri^ *OT'*l?D'’WMalailOT 273°C ^ -460°F «Rir'5jr I 

*RnT^*W3rl (Absolute temperature): 


CT‘'6t'*Wi(t *is»l ^[•U 'oMaim CTtWr »n»ll ^1 Rfl W|w *1^*1 'bH»i|(I|1 I 


•RPT'el'lailiflUl cv*! (Absolute temperature's scale): 

PT*Rrsr'*^pr'i|*i>ii«iifi *1*1511 ^^*Rpr\6|*i>ii(fl(H c^^pti c>iRJa|\!> cwr 
*i?Pir^5i*iaiaiRr ^wi c4*iI«h *niii c<w i 


'»l’1>l1iflHi wwJ'sp'l^: 

wMailmlii Rl^ c^jpRT^p^F^^’^ttaF sTtPlnr 
ta^w laHr WPT ^ ^1 t»ipi?cf(|'b e 
'vtcH^i^cSii ^ <m;<tfiii3Rr *tMT*ttf% ^rcac^i 
’®r*wan?‘ c^tort *tRiPBr ^BPsr 

■^Rtt PPttPit w^i «lf^ c^E*Rr *tRiPRr 
*i"«l>ilR« ^ >i"e|>iiRv6 

1%^ 3^’<irRr ®r*t ^i wr 

^MupTHT ^iwr 'ii'foi 1^*fRi®ri csrfi» bwf 

*n^ ''[i wHIwI ^otI- 


°C °F 

TTTTptWT CTi^ flit-SH CT’TT 




fBar-io.8: wWoiiw a viMiRl^jC 
ww-fl 1 



^rsrK i ^1^ c^^rac?!^ csn^ 'Sw i 

C F 


% 

'8|\0i£|^, 


^siwa'. 


100-0 212-320 

C F 


100 

180 


C_F-32 

5 ~ 9 


C_(F-32) 

9 


= 0. 56xF-17.78 


C_F-32 

5 ~ 9 

% 

9xC = 5x F-32 

< 

F-32 = 

5 

< 

F-32 =1.8xC 


F =1.8xC + 32 


( 2 . 1 ) 

....( 2 . 2 ) 


(2.3) 


io.i: 

i£l^ -40° (Tf. CW I »pIWH<iI^i 5 CWT i£|^i|H ^W? 

F =1.8 C + 32 
= 1.8 (40)+ 32 
= 72 + 32 
= 40°F (to) 

io.^; 

a||^W51 ‘^l'o|R<P 98.4° I CWT W^? 

C = 0.56 F 17.78 
= 0.56 98.4 17.78 
= 54.72 17.8 
= 36.920C (to) 












i I 1^ I 

I '^sT’fsnsft^ ‘^I'^'oii^, *Tt5r I 

vs I (.JlRJosi^ ‘^eiC'O c^1^ll¥ ? 

8 I 0°C W f^ t<1>«lR5*i ? 

(f-1 ’t^^sWsTisrr <pic<p <it«i? 

'b I -273°K ? 

^ I c>iPB(ia|yj vs iMw«i^|^i5 i 

bf I I 

Ss I 30°C= W °K ? 
io I -40°C= w °F ? 

ii I C>rf^S2}W 'Q c<p«ll«1 cwt^ C<Ht^ I 


2t^: 

I 'Q I 

ivs I \8 (.jiBJcuI^ cwra" 'Q C<f«rt^ I 

i8 I '!(I'»|R<P vS'b.C? %8 CT8 I C<P«li«*i C^CeT^ W^ ? 


i(M °F '8 °C 


I (Trf^^sf^ 'Q ■ 


^srtflR- ^ w«*iPiiii>i ^? ^ 

<|i5lWH, ^®mi3i1^ ^ <lj<l^'® iflW ^J51T C^R^raR (°C) ^ ^ ^<r#R ^sn^^TlI^ 

^ ^ I lilt: ^ C5?f^c2f^ I c5#csf^ cwr’t^ 

wr I SI ^SRctJ ^smian^ ;£1^ 1 ^ (Lord Kelvin) 

<1^ ^5T<W5t c^ 5# %m I cwi^ 273°C 

0°Kt<^«lR>*i 


i I ^’fsrisrt^ <ij<i^'o iii<p(.<p<i •tr ? 

^ I SI <l« 1 (.'s c^i^? 

«I o°K I 

8 I lii'^f&car (,<p®iR>'i 'Q (,'^«iPi?ih w 1 





(Pressure) 

%?r '*N^ c»c^ I 

^#15^ m 2n:?fT«r ^^5^ csu&T^ I ^ ^ m ^ 

<1)'®)'© 'ai'iJ ^ I <pici?t) Sltill’i^'® <l«1^ 'SM I iil<P<P 

c^^siwi?’ (?r <l%rH W’T I 

ii.i. Ft*f (Pressure); 

^l^srs^r 'Ai<it(N 1%% ^ c^ttt ^ i m 

cic«r c^rsH" ^ill9<p (Rwr rr, ■^sgM’ tl^riTR cwr«r ^ «r^ 'ait>i<p|i(*f ^t^prR 

^RT RR I ^1^ 'Q^P^ I C^R iil<P*P C^>3 PpC®R‘ <l®l(.<P 

'BT’I' <1C®1 I 'Btt’R iil'^R>'Q^«Tr l^iRf^- 

i I iiTfafit ’ji^rotvs i£i^ ’um (Pascal) I ’ijiw^i 
t%C5lT (Kpa) RT csmr ’lj|^^«1 f^MW (Mpa) I 

1FPS ^ ’tt^ ’t^m I^->ii<i <^tii ^ I 

Pound Per Square Inch ev P. S.'s W sf^ i 
'DIMKS cwpjsR (<i<(:>if^f^i5i<i) (c^) ’f%m 

%IR ^ ^ I ^rti:^ Kilogram Per Centimeter Square ^ Kg/cm^ 2W*f ^ ^ i 

'^. <£pj^rl^ <£|^Ry; 

'il<p<p (,^ii)<pc«i$i ’BT’T <i«iR <pi<ic''f "51®! wwi C^>3 Pp^R t^pTR <p<il 

I I^*i '51'^ ifl'^sC^R 1^PTR SlQpiil 9||*q»(.®l'S <i'oa||c*i SI c<ll“t RR^R r,cc^ I 

Pascle ^liwt Pa ^ twrT (kpa) '^’R SI >£f^ i W bar 'S SI 

’Rif^ (‘I'^Rj ■f^TTlR' RR^R I 

^sjlwllw ’jRfRir^ SI ’Rilw RtRR %5TR N/m^ or Pa-c^ ^^R^fRR 

Pl'^1'8 ’ji]'o I <ivs»^|c«i ^Rif^ Rt’R ‘il<P<P RR^R I 

'0|*iJi»iJ (il<PC<PH 'o||(.s^, Rt^TRf^- 

105 N/m2 ev Pa =1 bar 
^5JRR, 1 PSI = 6894.76 N/m^ ev Pa 
= 6894.76 X 10 -5 bar 
= 0.0689476 bar 
= 68.476 mbar. 

^oTRR, 1 atm = 101.325Kpa = 14.6959PS1 or 14.6959 x 68.476 mbar. 

= 1.01325 bar 
= 1.033 Kg/ cm^ 

= 29.921 inHg 
= 76 cmHg 





0 ^ 


’Slew 

l^cm2 = 14.22 PSl 
Ibai = 14.55 FSI 

latm = 14.69 PSI 

IPSI = 6.894 kpa 

l]cgcm2 = 98]tp8 
4lti|»^S, c4w « *li*l SM iflWWiWllS 
sW (Atoduphcilc Pressafe): 

«|H|W ^r^lOT "SK^W I 

4lV*Wl^fl ■5W' filftf ■SfflrtW 4#PM I *1^ *WflW <4 
TH’RCBW 041^1 ^4^ 4T ^*lw^1w <4 tH 
♦»!» 41wi '44l^« otN" ^Icw (4^ 

411*14^4 M*l PSI'^T i.o® Lg/cml b1*1 I 

CWF'EH (Gftiige PreHura): 

W*WH 44 4T PreBfline Gauge VMI 41ll41s CfH 414 WBr*f‘*trwi 4W 'SIW M*j 4W I 
CWO^W^WCTT- 

tfNV ?t 'Sft (Positive Pmsura or Simple Pmsime): 4liprs^fl 
slew sWw *lR(1B'e b1*l 4OT I 

l4i4fBv apTnr'^Hl1^4l>l (Negatin Frasim or'Vacuum): b 1^4 Rq|4 

sMw ca^W^'WlWSfll'l 4CPII 

'WlWilWT iWTi 

i. FPS Wrt%w1||4»’^^11|¥l&(bidiofMaCTiiy’itSWWIiiHg)’4l4i ^oq InFg. 

^ lll^w (^WSlDlfl ’w (Cenlinieter of Mercury CmHg) 
"SHi -76 Coollg. 

«. SlWil%e»^Pli4(^)4R*- 101.033kpa4r7*li^ MCVT -100 Itpa 41041 

FCW« 'BdlWSfflcm i4^WI 









'SUlW 




b1^ (Abflohite Pressure): 

4 ’lUltfffl Rwi lS|?r^ PlwftOT'liS'lM I C*|ISHI ^I^CdJ 

« Ml Ra *Bnr 'sw *iRI»n*i ^ii i ■5ic*r dew RrtPi+i 

(o)-w ^tw I ’5W' slmd wvr dcwi t'lM w wi^r *iliF cw i nifG mc*ij, 

C*WPWl C»W W»f « MdBT >WlS» ^UP\ M*l A&\ I 

1^1^ sPW »i**l^! *Rw 'Plc*ftr "snjBlg^itnr *Rw "pH ^piT dsr 'a Pld4 

•HPT m=m + dw^ 

CBpIRT (Pab) = Pat + Pg 

% cemtff (Pal) = Prib - Pg = 1.033 kg^ cm2 = 1 bar = 100 Kj»= 14.72 PSIG. 

daroi^5Ttfl^(Pg) = Pab - Pat. 

1^ c6Rd "ISIS ‘ffl'ftd Uliil Wfl ^*^4 <kdlwl ^1- 



i>,S! 1^1^ apFfir ■PlE^ d*1^ 


)^,a. vt*r (Pressure Gauge): 

^ <IUM WH RHAI- 

d ^iKldT ^nii% ^i*nd? m 
^IWPd *lfisi1*l4 ^ H*blH W ^ I b1*ttlH ’^CW 
o\v\n ^ ’ifiaiW ^ ^1 
>l1*lbl*l'a 1^ s|+lc« M»lsiH i|d| wl vn <I1W I 

^UcaprlT dw (Hl^ Pressure Gauge): Ifer- s>,^: oaMfir dWM l^l^il «ld I 




ai dwnr ^iUctdr 

olds I aiw 

PMailMS «U*r Httl¥l dPf tVPe *<1W *11511 lift 
dw ftd ’rf'Tt Tsd 'ad^l dfr *iRaM ww 

^1 iflT cud o dd 9if wi Rl%i| »idi1^H tteiii I aw 

CUW CT|sf (HdfOw »idJl^H 1®lPl^u altw *Tt I 


Si.'S; ^d^ls dsf I 





w&iulwf-l 




^ WT ol’TUr c*Nr (Compound or lowproasnro Gauge); 


W^1*f ^can »rifljCTi 

« Rc)|ff ’5W *115^M ^flT ^ o*^lvBe ^ ffit 

oeNT C*Hf ^1 iflW 'Pt'^rniPW ^ 

^llwi ♦ifiriife’Bt’ruHw 

wc»ll6« m ^ ’??ir ^1 

wifti^cwlfr^rwiWo^oo (iullg)^^ 
^IWlRhlW o cmHg ^ o Joo 

Iqia TfW ^•fST ^IIW i ^IMW ’1l*llfl*l'8! o 

rtw S^o KPi *1^ ♦flS| ^IIWI 



C*(ir (Combination Gauge): 


ffiar- ' 0 ‘^l'Bo ffiT (aNT rtor i 



OT WiH ^ ■ptm TiiPf ^ ^ ^5wil^ 

«|^ liWW «PFM W ^51W CW (*1 

eWV C*tOT PSI « N/cm 2 PSI, N/ciii 2 « ^ 
(Bar) ui^fwi •*! c^lWH tvi PiR'i^ ^ItCT i 

«a c*iw »ii^Pij 'Ftc'RT *iR>il*l 'ocwIRt 1%5 
1^ *rt'5ftii 'rtfl I 


■ffeir-ii.tf! ^RwHi rtof i 


C*(if cnRw 1« (Gauge Menifold): 


cH'itw ^Sfir '(t^ RPT'® RcH*i'9|ct iflW epFUr altalsn ^ i tfliw 
ifPFlRTc^^iBTi (^PriB'c'tidf'•ffcRTiirtiw cMiaw «ifi*^lwl ^ i wpr »iMiwi 

rtflf (Port) ^Itw I c*tw wRwl^ eW^r ^ *WPW w *i1w i 


c*|af wRwl* I 

(fiw iii^i5 ulifl c’ln ■iI'IImR (c*tfl!) 'Itw i 
fteiT- i. rtof, ^ •H',«, 8, C*|flf I 



tBar-».«»i c*tof oqRwlw i 








C4) Tt^ c*m (Double Gauge Manifold): 

(i(w ^ c»tw ^rt’UPTt^r i fn 1i> ^ 

oapfl^ (^) c*tBr, (®!I*t) c*t^, tsh^t 

wiMRf, Rhi *t1Sw i 



SS.^. %*Hl b|C*l4 #|»Ms 


1Sar-i>.‘\! c*tw mRwI'b I 


*rac^ WM, m « ^Hi«=r (aw w»lca?r^*Rr liRX 4W i o« 

TO*F «S*w|«rt<l 4lWt blPW «l®t? *lfil*lft''* «?|, ^ 


(Condensation) ^mr^lc^ *l«Kf 

ca ert^RJlTT *W<^ iBtc^^latr ai1®r ®t®r 

c^ caa liRta^ft^aa I anr «lc«laH M&adai^c® StbMc'l 

a?eat i +c“«l'*lciM »ila)PU ®t aH ojca +coalMii 

aT*ucii '»i'®l*flii®l+ii^ 'MW ^h'ltaH's i 


at^^twaiaa (Evaporation) ’laa sk*la «l®1a! 

ca *taifto ®a»r •tal^ atc^ afta® aa ®ic® aHl«aa acai aHI®aa®n?r ®a»T aal< 
f^gstca «t^ cam ®Br I ®w ^ (smm^tmaai aHl®acaa mr etram ®a»r 
w&Btiwi^w PitiMca a*a!iait5l® aiear i Raawfl aiajpu Pljibica ®t ^ojiacaiJM 
^r <iiat. dBa caiaaaa® aic^ araiwS® aa i ®aOTa ata a®ata ®ia 
^CT I u^wilui^ '®aOT a{*llaBRr •mj %ta ^ija^ atc^ viHtown wpij ‘Rgsicaa 


®MaW, atn aHtmcaama^: 

aiR e mitar aita^ ailwa ®taaliiit, ata o ai’^'enwA awra’a^acaca i •iftat^cr caat 
c*tca aawT ataa ^ (1.03kgfciii2) aacror caH" isaiw *ll1% 1000c 
®Malaita^cff I aa®*! iooo ISfBta c*lci aw 0.1kg/'cm2^caata >eai 
Boiling Point 40c ®OT ata i *wwca aH c*tw al^’^tnacaa ®f»ialai|e c^ ata i 
%alaa*taaf*r Oooo 15fl>ia ^aca alipr aH 0.7kg/cm2. W atca 440c ®Taalaila at^ 
aHt^ aa i rniai^ ara i^a aca 1200C ®taata[la aca i Vacuum ®ar 

0.00952PSI atca aif^T 50C %iB®iaaH^^aa i 

at*^t®acaaaaa->'ata‘alwr^taalait® at^mat®iaawi ai'ipca Mao at^ i 


al*^fflae*w aaii-^ Ma +aca ®iaaiiiii a'ata mai ®iaalifll ^ata Ma 4ac-fl i 





i I m^? 

I '^1^ iii<pt<p<i I 

vs I PSI ? 

8 I SI 3i^\sc«1 '51^^ W ? 

(t I C®TT C2t^ ?^®T ? 

'b I ^'o<l*i 

H I 1.033 kg/ cm2 ^ C^WRr? 
hr I Pat + Pg ROIC'S ^ Wl^lil ? 

j9 1 psiG ^^5^0 ^ c^wm ? 

io I <il°^'»<^*H ? 

I esprit c’tw <ic®i ? ^p'© £W^ 's '^'^ ? 

I <iei(,VD C^RfPf? 

i's I <ii°^'»<ii '8 ^'o<ici<i "sjwr I 

i8 I ’c|^'o<i«i '8 <il°^'»<iC'i I 

i(t I Rl^fl 2W^ ;>ps>p^ C^Kt^ I 

i'b I cspfl^ RRjfj BI^'o I 


'al^tt^lll^ ’tW’t^ ^ Tft^: 

liiw £|c?iM^^ <isic<p ' 5 \'^ I ^rtTPT "^>1^ 'Bit’ll '^R<p| «r%r i 

^optsfliut, ■^’T's 2}^ R'ah I wr R,>il?ii 

R&'Sriwc^<i c^ ^ wr 



'0 I ^sPW3t, ■^M’'Q 'oilO'S'i '0 |-Hw 51 R'O'Sl^ C^ F'^JW^ I 

8 I '5!^^ 2t«fW W&'Stio^l^ SlvslRv© I 



(Current) 

^5% ^'s t>iR<Mf^ I ^5%^ c^rfs^ , wm, 

CSifS^ KSTI ^ ^ ^lt«1l<l» CSfefStl^, ClJPlWH, C^l^, 

C5^#*fsT, <I>H^M, C^, ^^NWIJ, ^'OjIfni'S ^ I 

'*tf^ <jiw 'oi*ij '*tf^c's (Riji^t.^) ^Nw<i ^i*ij(.»i <p<ii '^rr?r i 

1^ ®ft*H5i <1^51 ^<p >1141^<p ’’fM c**i®iJi ®T*p w, '^r*K c^'H c®rfsp*f ^i?rr 

(Amber *1^ «f1^) Wf ^ C^ C^ '^<p<iIc<p 'oilW'-f i 

C5im ^ wr ^ ^ i ^ wfii 

’‘tfto ^0% ^ I ^yiT*(Ws8 '*i<i«iH w i£i 1^ wr ^ ^ % 1^ ^ 

^ I i'Jsoo W8 ^si<ili? (Dr. Gilbert) ^rtsRW c<ic^ '®^ wlw ^ 

’If&r ’fim, ’tw, t^sJlf^ W^TQ Wli^ ^ l ‘il2|Ql*illt<l» 

"WW (?r<l'^(.'S^5%S,'0||R,vs^^5lr^^5%S,^1^TiJS,af^^'0(|R,'S^ olio's W^ I 

^5it*tH ^ (Charge): 

firm's cbN^c^^ 

^ (Charge) i i't'O'O <p<ii4l R'asl^ C.F.Du.Fay 2W®t RR>j( 

^ ^t's i>ic«tsi sf^% ^ I ifl<p'5| l^’lfhs I '51^ ^ st^sj^ ^r?tt- 

i I sq*il'f<p (Positive Charge). 

C5 ,1 (Negative Charge). 

: 

^c®i<^*i, C8)l'G(.*i<i 'S Pi^*i R)*iI15 ■S(|C1 <pR<p| I ■^I'»1R<P '5R^T?r (1<^H ^<i»ihj[("'® RC®i<eJ?*i 

'S csffSt^ ^’*1X1 ^fSTH’ 5f1^nr I 'oc<i <P'*p 

^ ^c®iBw 51 stf^ 'iilJif^ «ttr:^i ^ c^ wr W 

W 'sHtW ^5Ilf^ ^ W ’twl^f ^c®!l|*i ^0]W ^ *r=tlw 
I t>lc6t<i ^srt^s^'f 'Q R<p<i‘f 4lf^- 

i. t>IC'atSl 'a||<P<l‘f 4lFoo'flu's blSf '0|i<P^''t <P(.H I 

'^. dIc'sz^ R<p<)''1 4IR>o ^r*r*(% t>l'St ’i$i'~^<K,<p R<p<i‘f <p(,<i i 

^ (Electron) ^ ”t>flwvil^ i '£i ^t«i<^CJ?H ^ c«fc^ 

^(.®i<i^Pin5 (Electricity) i ^cei<B5»i sKt^C^ Electricity WT i 

Electric Charge ^ ^sjNPr ^ ^ ^ i 

I <1^^ Electron, Proton & Neutron ^ i 

'8 cfiTfeJxr;^ '?r«ttiwr wcMiU'o ^ ^ ^ w i b^(.<^ 

’SI^'SlC'® I ^c®l<P(5l»i '8 C£||i5*i(.<P •ij^*i's»l "Bt^I i>lceM ’t1%5jtef 

i.'Jsoc^ X io -iJs). . R^ji?ii>i ^ c2ff5=T >iviBivs WT (?r ^ 



Wr ^ SRlfl^S ^ I lil 2|R>fi£J»?||(.<P 

^uJ'iRiih I«<p|w'»i (PD) ^ c'ok^'st ^ ^ I 

^fno 2Kt^ ^ ^ 

’lR<l'0(.»i<l R|<1(.<P ^cei‘^<p <PlW‘^ I 

^at^l^- 



ffer- 'ai-J^C'S ^C.«!iBi « OStfBlT I 


i. wrf^^ (Statical or Frictional Current) 'Q 
"PT(Dynamical Current or Electric Current) i 


«"BST 

CT Wt¥ CSlto^ ^ ^Sfl^ WT ^ 

<l9<|VS^ «P51C'© ^ <p|<l(.'-l ^ 1^ 1^^ I ^pTS 

wr ^ ^ (Frictional Electricity) Wt ^ i 

(Electroscope): 

(?r >iklc<ij tlcsM 'oil^'^, 2t^% ^8'SfHt ^ '©t^^ w i >ii1^ 

^- 

i I c*tKr ^ R'a,j'^l1‘»pH' w (Pith-ball Electroscope), 

^ I (Gold-leaf Electroscope), 

^nl’4c<p '5rr*tl5?2|^ '^5^ '?l1?r- 

i I w, ij. I ’tfl^ w, vs I i 

'Sf^vailwl (Electric induction): 

c^ i£i^ ^if#s ^ vsrfi:^ (£1^ V5f^1f#s i£i7?T ■5lf#B i>i^*^ 

‘q<gc<p oll^v© ^S%s, ^t?Tl SjvolRvs <|<gc<P 'oliR'i 

c^K I^Pr^ '5ji>UOT ’5)^ ^5r[^5^ ^ <\u^^ (F) [>l^(q^ 

I q^) 'Q®twra‘ d ^ 

<pw I 

ql .q2 

F - 

d2 

ql .q2 


or, F = k 


d2 







(Electric Field): 

Dili's (>hf>ic<p W ‘fl'Tl^NTf^ slcefa '®l$'s| slip's ^5%s, c^ 

I 

c^scara’ sflW (Electric or Electric Field Intensity): 

C<M»i R'*3 ^C's (£1<p<p 'i||*lM l>l(.®t<i t3Rrr*il^ <I«1C<P 'ofva's, c^cara"^ 'sfvB's, S||<|eij <10*1 I 

(Electric lines of Force): 

^©%S, <1*1051^ <1*1051^ 0'*1»(M51 <1siC51<r I ^©%S, 0'*P0iiltl i^lW OT 

<Pl?lI^<P K®T ■^©1^^'of^ I 

(Electric Flux): 

^ (75^ WQI®Tt '^sf^ «l«10<l<r ^5#ap5r ^©t^^ IFf^ I 

^0% ^ 'O|l«*10^5) >|ilN<||«1 ^ v©^ vs%S, IPt^ ^ I 

^oft^ \of^ '0|f«*1C^'Sl ('>iai0<l»l'-1) ■^'^©^■^sf^lPM'*W^ I 

(Electric Potential): 

C?r'ai<i'3^h ■^tf#o ulc^^i ^I'lH-finiH’^^©1^^sf^ I 'o|^»i 

^ lilw *HlW R-I^tv© 'ilHtv© W 2Wf=T ^ 

I V I 

(Potential Difference): 

c^cu^ ^ ^5% WTR ^ ’fr#r^i 

C^Jcara’ ^ 1^ W ^1^ tlHNtl ^^5^ (TT ^ 

(AV) ^ I 

(Current): 

ai^ £t^ wfiT ^ ^ WT ’Wf ^ ^ I (?r ^ 

I 

'iijlHiiN (Ampere): <)»lw(:^ii ^ i 'S^ c^fspBrti:^ 

ai^ (?r <i>lo<i^ £|<i|R,^ ^ *rat ^ I 

■5®f (Current): 

<il1ai<p ^iiJil<iI^<p 2|faRrf?r(?r R'jj's 8}^K*ilR^o'i3<i ^i<ijo^ wnr^tT 'srt 

wnr^mr sKtfl^ w ^ ^ i •iji'BiQ ai^ 

cst^rn;#^ ^ 'ai-^itiw'G^ ^ tn^ i ^ Ri^jc^© st^ sRiw ^ i 

’fw, w&^tio^iij^i, ai^i<i<i»Rj«Mm 2}f% ^ ^ ’iQbiRv© ^ I 



<p|w(.vn (,c|RRv»|«t8 

£|^Fs, <IJ<l'3!_l t%% <PC5] t<l'ljI^<P <p|wc^<l <P5ll I OT CSlPpC'® 



Rf«:i R‘l)t'05i ^^8 

'q^l'SC'ifiJ?. '<plwtJ (Alternating Current); (?r £Rtf^ ^^fsjrr ^ 'S 

<t»w 'oi^i<iwf5^ <MW‘^ ^ I A.Ct^2W*r^'^i 

vbRw^ (Direct Current); w %TS, ^ ^ 

i£i'^ 2|<i|R,'« w’#^no%r ^si^wi -“pIw^ i DC 

SW*f'^5^^ I 

i£l<pc«p'st <p|w^ (Single Phase Current); W ^TW 

cw^sl^ (Wire) 'S Picsr=i cw <plw^ i 

® (?pW <p|wt> (Three Phase Current); (?r ^TW 'oi^l<i(.*ifi>?, RjiUi (?FSf 

Fs'i'51 (?FSf ^®t?r «tt^^ ^ c?psf <p|w^ I 

•^|5,(.<P®1 &(.<Pl(.?lR|: 'ai^i^K.'ifS?, <PlW^ <P’®l5w<l S|<q|I^vo ^TSITT ^51^ 

tw I ‘pIwc'v^i lil fw ’lR«q'o«ic<p (Cycle) i 



1M 'ot^hwRs;, <Pi(.<]C.^<] ■nRc'^si '8t:?i« I 


2}f^ ^ (Frequency) i (to 

■>il^(:<l»W ^ ^ I ^ (toi^ ^ >ll^t<)»«1 ^ ^ I 1^ <!so 

'>ll^<PC«1il <IJ<l'3tl -SlCilC^ I 






i 1? 

I ? 

vj) I ^c®lB»1 '8 C£||'5(,»i5] '^ft^ I 

(f 1'Q ^ff!^ <|(?i(.\s c^wi?r? 

'Jj I ? 

I AC « DC I 

bf I R'O^l ^? 

io I l>1®r <pvo 2|<J>|<1 'Q ^ 

I C^ t£R?, ^v® >»l|c®1 olCStlJ £|^|«51 RRjfl'sl 2|^1H ^(.<1*1? 

I ^^SflW'S WCtflil I 

iO I ^f|<l>|l5 ^W«|S^PT 'Q CSll'B*^ <f>^ bHiSt <!<,»< <f>W?. 


i8 I l>l(.'^ I 

I c#^ 'Oik'lloil WI 

i'!j I « l>®1 R'jjC,'©?! OT«rt'8 I 

^<\ I \of^ 3Ft^ <ioi(.'s ^ C^l^ ? 

ibr I i^' 3 ^ 'Q 'sfv^C'S^l 'SIWT ? 

2|^[8 

i<51 R'jj's, ^srtR^tciRr ^5$r i 

^o I 'o%s, 'o(i(.<i(.“l^^ I 

I R'Jd^ ?I'»pH <)cai5i <4 hI '*tt'8 I 

1(THt^ I 

I R'jj(.'®?i R(.®i3*i I 


g}^ ^ 5 nj»ti ^ I ^<15 w ^ ^ TfH!^ (?r, 

(^m ^ ^ w^r ^51^ ^5^ ^5rN#r ^ i£i^ ^ 'iilb^iwM ^ <iHiw<i 

'5,<)»«ilw 'iii<ii<‘f ^ I wr 'sc^ ^ 

Nwcs?, I ifl ^5j^*lT ’*|I^(.<P R'!)'«, TT I lil C?r*t1Z?r ■5;g‘ 

^ ^ I "BST R^ 'S(HI'»«1 ^ I 
i I ^rtR^t^'^555i*i‘ (^ p 

I Rijj'^<p'o aj^|?i 'Q ? 

'O 1 ^fS^T 5l^?IT ^ I 


^5^ I 




(Conductor, Semt^ouductor A Non-condnctoir Materiob) 

ioo CTlh-0 wlPlT *W^ I w«R 

1^*9^ *l*Ttl^ ‘•Wlltf ^laiftr ’iftilM 

«|^l1%^ *tlW I ii|»H '>IIW *M 'Sllrtl *IIW^ I 

so.>. 1^ ^-*i1l«ii^ « unft^iO •!*«<* 

OT’nw*l*?Mr w1^‘5|'d ^ 

in 1^1^ ’^^1] RtfflH I ^ Bhil^w ^ 

I 'piT'^l^ Tiww *wK 

i I *lft^(Qniductar), 

^ I ^-‘iRMl^l (Semi-oondiicUir), 

« I '8l*tflHl® (Non-conductioir or Insuklor) i 

-M p- . f' 1 -► 

fS^- yo.i! I 

•nwwr ^■Ww 

CT *WIB^ ^IW ftwspd ^ wi*i ^ '*i1w 

'1‘trf fllfl I OT ’W'T •iHll’fc *tft^|fifB| 0*t ^C|'lRv|C<q PT Hnrfw 

cfjpff* ihic 4("siwjprdflCA?)^i!fo ^ ®ito^-*iflflfl|*wr^^ i^iwbtctrwr 

ftcff 3i1<UPi *W^ *llcir, '■iLf'a *W^ ^■iT I »H*ikl 

oiw *ifiHiRffli '■(M^ o4^ftr‘•1WI ^iwf’®r wfl ^ i 

"^y '¥^f I 

wiy^TPirnw *RW* 

^Pl" ^Nttr ^iTOt 'wv 1*lnr *wiw *ttBr ^ ^ 

d^lRfO 44C04lH^ ^CflM <f^ ’®lw W'lfirtfl' *W^ I ffliR'- ■^, IWBT, PlT, ^ 
TMtf, I *lflflfl| o ’8|*lfi'41^ *Rrf^ ^fllW CTR 

Pi^i ^ otRpBw wipBw ^ll^nr Plpr 
CTW11 'SUflfl VSIIW I 



«(’®R'o ^^< 111 ) (Insulated conductor): 

CT^ ^t¥f 'ally's "^of^ ^c<j|«r<p 

%tw ^ ^ I ^ 

tKttiH: 

1^ ^Tr*o^ <ij<i^N wr ^ ^ ^ ^ 

ifl<P'3^H ^aw ^^C®t '^’a<1<lK ^ I ^f^<llR,'«l «II<PC«1R ^R<llRc^ %s#T 

^ I «n?rr (Good conductors) 'Q'T «tm 

^1f%ri (7m- 


i. '0||c^Pl«P c^T*t '0||c^Pl»<P ^lc<p I 

: ’|R<(||]'!1 '8<W^ «fW 1<('<p|<1 I 

«. ‘i|>iJti1l*r Wat C^ «tM : ^f^<lll]5l 'ij'tJWK W®t C^ «tt^^ I 
8. >i^«i •s)»|\o| : ^'Qi| ^^*1 •*(*s('o| 'a|C*i<P C^f% I 

(t. •ia(^il'0i : ’lR<(lD 7rc?f& ^(.'O I 

'h. ■n«?,«?8l'Oj : 'Si|(.«ll ^R<lli) '^«4,«tei'») '^JTS^ I 
‘t. ^R<lli] ^ I I 

'*tf^ ^ lil*ill^ R'©51(.''i^ 'a|’iR'^»l I t'sQ 

(wire) '8 ^ W \ ^#^1% 'a(l^^*i 

Sj'Sj^CD^W^l (.•sfifl<P«1 ^«1'0 2|<lll^'0 RijJ's, '*ff^^ I 

’Wr<^4!iC?l|et^t|v4»|: 

<lJ<l'3il?l ^ ^s%S, ’lR<li^C<P'SI "SIWI I ^Oft^ 'Q 

ailfS^l "SlWr® R'J3 '*s, I R'3[J's, ‘*f<l'’f<P<lh et*i3 Sf^fTtm' 

^ I (7m-«i»j|<)w<) <ij<i^vs ^5tr5^ ^ ^ 

I '2<1'J3f^'^ Wtt% • 

'Q "SIW 





■Sfl^lx RijJ^ 2j<llu?) -1l*tT «ff?r ^ Rijj«^ 

^1 


’19<|||1?I 

cfif'^'Sji^ ^ c^n 

<l9-q|^ mtrsr %5K^ 

^I'sr 1 



«1^lcvl5( C5ll'^^jl^ C^, vol^ >i|^^ 

i£|^ S'Sai ■<P^»|'S51 ^^STI 

S'Sai ^C«1l 

Rww ^«iT, ^ivii, 

Wl^t^lf^nrsT vfl^? (711^ <lJ<l^|fj ^1 

«W9r Rww >INI^ 5lMl5(, 





'Q Rjj^'wlw vs|Pl<1»l 

^iww ^ ^rr*Rw sRtf^ ^ ^©iw t^ijrs, 

’jR<ili] I ^I^xilD 'o|Pl<Pl CW^Tft 


i. c^lM 

'b, WT 

ii. ^ 

i'Js, ?lin5*ic?i\sj 



i'^. 

WRPf 

'0, '©M 

br. f^t^ 

ivS. <)»jl'!jIv|?||V| 

ib-. f>i«1'o|<l 

8. ^Jl«^fviRil|iJ 

S5>. (ST® 

i8. C3Ftf^lI1^ 

ic9. Pl'^l 

(f. 

io. 1^5 sT 

i(?.'SIJWI^ 

^ 0 . ■'tlW £t«% 


%rs, ^’«iTr ^ I ^ ^iRi<m sm^ 

^WRWW I l^zsr ^I^<lli) 's|Rl‘q»l (WSTTf ^CsTt- 


i. ®(IWpj^j|v| 

’IjlPlillSI 

O. C^'Sft &|a|vsl 

8 . 

<t. 

'b. 'allwl^vb 

<\. coiSfr?yf5tw 

b-. WfT 

Is. 



’ftl^ 1 





^wnfftw ^ 1 '©il^<p| ■ 5 ?:^- 



'b. '^IXt^lf^ 'STTf^ 

ii. W 

i'b.'srt^ 


°(. SlHNllU 


?fl1^ 

VO. ^-^-^rrsfiSf 

b-.’5n#T’tN^ 

ivS. ’tW 

iV. ’Ttf^ 

8 . 

S), 'o|J1>IC<|5^5<I 

i8.^®iT 

itS). 'oic«j«i 

®'^sc»rr i>i»ivsi 

io.^fWPTl^ 

i<?. 



i«.«. ■‘if^Ttft, ^<-*tf^Ttft« : 

2ni:#*t®T <p4<P|C’9 I &IR 1 I 'S (.<jWIc*H^ 1 t%% ^- 

C^ <\i<ii}^ W ^ ^ I ^<IHJ[R)<l» ^ (wire), *n^, 

J?Hf^^'H35l, ^5t», t^sjlf^ ^5%® t^lw <lj‘14’l<l ^ ^ I ^- 







155^ '^'oRc^o 

c^ 

fvSer tvsRtvj) 

^-’iQ<l|l' ’WK 


vb|(.?j|v!3 ^^jIR 

«iiPp5d 



i. t^iRjpi, jj[V4)i, ■air>G<f> 



K'C r«G 1 rr^ t< □ Cj Li t2 1 P c? 

0. 































i I ? 

^ I (,anRi<p ’nitt<^^'«iTf^5?ri^ ? 

v5 I 'oi'aRv© ^R«q|i] ? 

8 IC^ <P’®l 8 <i ' 2 ^ ^ f^j'ol'^cJi’a ^ I 

<t I 'Q ^il<^f^f^illw<l 'Q^fC5^^5IFf9f|^:^ 2 


^ I '8 ^ra<iiD<i ’fHw (jKhQ I 

br I ^ 'Q <IJ<I^N ^ I 


a}^: 

c51 '»i(.®il 'Q®f 5||<p| '^T^%?r ? 

io I vs ^9<llD^^ ^rc*iT ’tl<% 1^ I 

I 's 'olf^<p| 2|'S^ ^5^ I 


'8 RvsotH' sw^ 

t<i'3[jf^<p <ij<i^l<i '55?r ^lc<p I c*j»i*i- ^^R<ili] '8 I CT" ■^<p®i ><hjc»i 

^ (?r ^rrwr wipt 

^^5^ <11^^ ^ (?r "STTwr ^c®!iB*i wltst <11^ ^ 

i I t<l'3)I^<P ^^«T ? 

^ I ^<l'Jjf^<P ^P'O £f^[^ '8 ? 

vs I '2<i'ijR)<p R<i<i'-f 'Wt'8 I 

8 1'8 RvaOtH' <lj<l^!^ r©*i SW^ ^<113,3I 



(Electrical wire) 


^c«i<i^<pj|«i Wire ^ '®1^ ^R<ilD i vst^ «ij'sl'o <s\ f^'ol^Ji'S'CeTf 

<lj<l^h <Pi^l '^n?r ^ I 'Q^jM C’tW Rcil ‘il?’ -^Ret <P5)I I '^^1^ «(*ij »TSl%?r 

^•i^JC'l'5'g ('oil<i>g'-t ^ «I^W) 'oil^'Q WT I ^ol?' 'Q^ C^ <lj<l^l'5l I 

w wi^ <i»9 vsicvo ^rn:^ i 

i8.i.'£<l'X)I^<P^5l?r : 

^yrr*tw "5^?^ ^ I ^5i^w ^ ^ ^shi^ ^ 

(M ’lR<lli]c<1> ^<|ij,if^<> ^^ I 

^ ^ c# w I ^rr*rt^'STRif^-iii^ ^ ^ I 's 

^yrtf^ ^'aj<i<i> mt '^s\cM <iR,'siM<)^r wr «rft^ i wr 

(Electrical shock) ^ W ^ ’The^iT ^ i ^^lajfw # ^- 

i. ^=Typ5T5^i 





<pjh»i (Cable): 

«nwr 'o|<ic<p <pji<i«i I <pj|<i®i lil^^tlw C^ (Core) 

■^ps I ^»i-^c«i‘^ ci^irr i (;^»t^c«iic^ ^t^kispcsr ^^rsjR ws 

£tf%c^tw 'aiM^it'-r cviivbiwi ^ I wr <ilR)<i> wNl^ w wT ’Thr i <i>ji<it«i<i 1%i# 

^^■“f «rn:^ i w- 

^) '^r) «!) ^rifl^ atf^wr i 






IM- i 8 .^: <Pji<l «1 I 


I'? I 



t<qijjR)<P ^ 'Q <pjHei \5'»<J^ ’|R<iK<P R,>>iI(,<1 <1J<1^I^1 I ‘il'C'i?’'Sf^*0‘ 

1%*!^ I^ji'sl <lR«iRp'o I w(7rs^'55®iT- 






'slw *11^ 



'Olw^l '*P^VOl ^5rc^'*Pl^« 


\5 


^5rt^*t^ CSlfST 

8 

Re-Si's >6 


Q; 




'©IW iSI^ ;£)<plf^<p ^C?l **llt<P 

''®t?r <pjR®i 


Vol^l '€iv»l<l t^Vb J?N»M>II^1, evil's^], \bl?j-lknl 

^^jIRcvs ^i<lRl51 

i£l 'Q'ot^r C^ 'Q 'oil'oMlS'® snl^-i 

br 

CT" c,<pK 'olnw <pjh«i <i«il <ilw 

OT c^h <i«nl 


i8,^. t«mijFo<p Tt <?jh(.«i<i etPlR'ohf: 

^TNm ^ (Wire), cj,. (?tM ^ (Cable) i 

^ 'Q «pj|<ieit«p 'Ollwl 'J'olc’f CWT- 


<Pih®i (Flexible Cable). 

(Non flexible Cable). 

^ \ot^ ^ ^ S|^_ 


ifl'^ C^ (Single eore), A. (Twin eore), 

vs. (Three core), 8. ^ c^ (Multicore) i 

i£| ^ c^, C#H V8 ^ ^ 


i. (PVC) Poly vinal chloride '^. (L.S) Lead Sheathed 

vs. 15#(£i7r (CTS) Cab Tyre sheathed 8. (Weather Proof) ^ 

<t. ^ (TRS) Tough Rubber sheathed ^ 'b. cn’ll^ ^'IJiWCGvb vsl^ 

°L. %5fl^'5n?‘ (VIR) Vulcanized Indian rubber ^©t^ tr. tiP5<P ^'iJac'K.'Svij 
S9. (MS) Metal Sheathed ^ io. 



ii. •Tfe3Fr*r vot^, ivs. ^^w<pi i 

'8 ■^n^tSRr <p|w<) 'SPH 1^1%^ ^ VQ ‘Pjh'l <l)<l«i,l<) ■^flT I CT 

vs n<l<Pl’a I 2 |c«jier (.1 ^ 8 <PJh(.ei<l W^CelT- 


C5pf^^ V^ <pjhei; ^©1^ ^©t^W Jia|‘»l(.il vi|1^ 

•Tsi^lir 1V.R, P.V.C ^vsjIR^i jiKIc<ij R»i^[t«iti5vs <p<i| ?||c<p i 

v©|<l •TT, v5rc‘'1**p|^vo (,aj|i5| 'Q '“(v^ I voc<l «pfS*i 

V5j^^ 'Tsj^t?r I '©iw<i »i(.vsi R<jai''f <p<ii ^rt?r i 

Ri)*i R(.v© I 





























1^. 

'Q ^ m\ 9(fm ^ ^ ^•i^iwciJvb 

^lt<P I lil 'olw^l ^|iiJ»W fi5t»i<1 '8 5lsh<p C5p||(,r|| I.R ^t^f ^•i'^tsiuJv!} '^?rt^ 

^ 'oil^'S ^ I ^ C*tW f<P'0|$l '0||«1<IC'-t¥ 

’frf^ 'oic'ou ■^'sh 'ilN <il^(.<] I 

^ w '?rr ^ <i>*^iS'aj) m\ 

^•^jj^ceiciJMj ^ I ^ w wsT ^ ^ ’stc’T '^m ^1^ «fn:^ i 

Rsf®! ^ (,<p|w<i Rtii 5||(.<p I '*t'^ ^TTR <ph(.'’f wPt '^R^R 

^m.\ 

f&. '^. 'flpf. 1%.f&.‘SPr: 

‘il'BT i-^ ^ vsl^ V.I.R ’fR^RT 'o^l*iR'S{^ ^ ?RR w ^ \ 

i£| »|«t5['0 ^TIRb ^rIc<P ^5XR ^5RR (lR.i^.ii|R) <Pjh«1'Q ^ 

iiTST. ^5(1^: 

‘£\ SRI?R ^ ^ V.I.R ^*i3^WCi5^^'S» ’tR^ I ^’tlR Csr^H (vi;l^1wf>l?ll>l 
'ol^lRvb) (?m\ I ^ ’ttR RT I 'Q 

'Q^WR ^ Rf <PjR«n; 

'8^?m^^^^^TRR«fR^TrR^’n?rt%onR^^^ I v.i.R 

’iR^ I ^ ^’R Rs^ st^iwi I ^ ^STRR ^ ist%r 

<llc°R^ s|«R ^c's ^I^R «tc»ij lil'O® R^R*h RT R'^R'1 «t|'®lii c^FRi ’RT^f RR^R '^?ft I 

is.vs. \sR^ RR^: 

(R (RR t<|ij[jR)<1> mn^ Rw C^ RR^ Rt I (Rl^ 

RlRf^ RR^ (Pf^ RR I wr W&'StIW-R ’Rif^Us^ Rjm RR^ RRR I Rf%^ 
2|Cill®tC*i t<l'JjR><P '^stRR RR^R 'o|Ri<p| RjIRfR"- 



RR 



V.I.R cable 

0 ^ 88 o <pPi®i, <P'! 5 ^'i>-<pPi®i, 



P.V.C wire or cable 

88 o C®t^ t^PiS 'Q ^t^^^TRlTT 





T.R.S/ C.T.S 


8 

M.S 

'a(|'®|<i a|R^ « RIRrrw^ Ri)I(,'>i <a<iRl<j 

(t 

M.I 


'b 

Flexible 

^R, Rff^, Rvsjlln <P 5 iI 


Weather Proof 






































ini's 's|W 5I '»ll^et « 








o^—o v5 

^1% "^TM^ '^^t^KRlTT <1^151 "^RTf 


>o/^o 

io — 


vS 


1 

1 

1 

%✓ 

«r 

^tft C®TtU5?r (i ^ f^'lCsT 

8 

HAo 

^o— 

'silwl '»ill wlwu (>^ c«tc^ ■'(wIm) ^ 5^(.»i ifif^r, f^ liitSr,« wsr 
C5rf5?r, W\H, iilf®fC65^, CsrfS^) 


i8.8. t-qtjjrixp \5K?Rr (.-hPiR*(.<p"H (Specification of electric wire): 


^ R*i3h R>3 [J's|?i«h I R'jj'sliic'in <is?Rn s|^ <P3hei <ij<irIh 

^ ^1 ^ ^ ^ <ij<i^l5i ^1 

'2<l'JjFb<P 'Q £|<ll^c<p ^ I WT C'»|C‘^'ST 'Q <P|WC^ 

^ ^ ^ ^ ^ ^ I ‘4(»vi'oN t%% 


<Pw 5 , ^ <PJ|< 1«1 ^f^<p a||(,»i$l Vsl^l <pj|<iei I ^srt^ "STf^^ 

<pj|<qei ®t»iJ 'Q^ C'HPiR’C^P'^ '8 wW I 


^ ^ <i»jMt«i<i R«iQ^ ^ 'ol'iNw ”c^f>iR»t<t»*tJf’ ^ 'srrwr ^ ^ 

<i»ii<iw<i ^ c^ ^’«Ut, 2ff^ c«i^!:w ’tfl^ ^ c«j^ <ii<i^i<i c^, 

cs\^ (Sf^ ^'ojIR I 


^ ^ '8¥ to (Tit 1^ SHI^ 

(toi¥ ’iR<iiD<i ^smM ^ ^ sRto wr 

vstc^ c'oic^'St I ^ ^ ^ '^jtor tof^& (?r <mc5I^ 

sRift® w crri'b w ^ ^ ^ ^ I 


^ I <pji<l(.«1<l ai'3!.CI3^C1<l C‘spifl«Pt«1'SI 

'0 I 'olil <Pj|<lC«1<l C<I|CW 



<t I ^ ^ <)»jl<lt«1^l C^ ^ (Tit 

'b I 

°L I ‘^jl<^Cei £|'Oi(.<l<l I 


^ "^TtoRf (.'»|(.^'0f (5S|^8 

>iC<IW> W C®T^ ^ ^ C'olC^'St c^ ^ ^ <l»Jl<lt«1<l ^otc^ C'alC'^'St (^ 

I lilt c^tc^w (Sfw st'SpR '93ic*i<i 'oi'»lc<i 2(wfw%r "tor 

<ij<i<N ^ 's I ^i^ ^ ^ ^ wot 

^ I Picsr®i c^t¥ <pjh«i (Ttf^t 'olw^i <p|w^ <iR*i wi^ ^sf^^-spi^vs c<if"f I 


























(1WT CW ^MMW) 250/440 C^ GSf^ « CW 
<1j<l^l?l 660/1100 c^ G£ft®^ ^ ^ <lj<l^l5l wr ^ I 250/440 

csn:^ w-'s wn?f^ ^n^ii t'oit^'Sr 250 c^ « 

«1I^W5l "STWI C'olc^st 400 C#f ^ ^ I wt 660/1100 C^ (St^^ ^ ^cstT- 

31<l<Wl^ '8 C'alC-^St 660 C^ <4^^ ^Tt^ 'S 

t'olt^Sr 1100 

vstt^ ^ ^ w c«lt ^ 4^^ sn:^ c«l^cM (^) 

^ ^ c’lsf w t<i<ifiwi ^ I R<ih ^^5^ ^ C5f 

^yrtt®f, *n^ 2}^ '8 <i<(5vit«ii, c^\^ >r^'«tTr, 2(^, c'oit^'s? cst^ 

^rstWotW ^SfW SiCill'Sfi I '8TRl^ C’tw ^ '/5)|'®|^ 'QTITl^ C’tW (S.W.G) Wit Wt '41*11 ^ I 
'QTUt^ C4^®f ^°’«1T14H‘ I C’lSf "W ^iw-a (4TP1 

) ^ I 3/22 ‘3 C«lt, ^TNI^ 22 44X Strand bst^ Wt 4l WtW CWm i 

«^vs4lw C^ 41 I4pll4l5la WtWt Wit I (7144- 3/22 44 *#4^^ 

3/0.029" 41 vS/o.‘tvS'3s l4gf48 44 ’414TC4 2m*f 4541 I 3/0.029"44 W?f vs c4t 'S 0.029" 
4TfU44 "^14 4145Jt4eT I '84rtf4^ 4 414^ (ti^ 41^- 

45. 1/0.044 44 i C#: (i^) Wt 44^ 44 4Tl4 0.044 
4. 3/0.044 44 ^ VO C4t ('S'51) Wt 44^ 44 0.044 

4. 3/0.029 44*51<vs (vs^) ^ 444114 0.029 

4. 3/0.036 44 VO C4t ('s'^) Wt 44X 44 4Tl4 0.036 
®. 7/0.029 44*5I< 4 C«lt (4'51) Wt 44^ 444114 0.029 

4t^ 'a41lf4?,-4 v!)/Cj,C 5 „ vo/^o, '« V^o ^ 4144t4 4541 44 ^ 45^:®? vs/C^C^ vq 

vo /40 *5j^ 414^ 44 I ^ C4n:^ ®T%44 ^SfC41 vo/^o !%§■ 4tf^ ^4411^ 

^1%44 W 4/ito ^ 414414 44 I 

■54144t 4»3h(.'»i4 4>HI4 C45tv5 (Color code): 

^4ialf^’®14 41 ^44451 454110 f4^ 2}4t4 45H14 414414 441 44'411:^'®14 41 ^^1141?I4 

45M4 C451& 4^«T I C444- (414 41^ i£14^ «11«T 'Q 4441^ 4»lcsil 411% ^44C®TC5(& 44 ‘^14^ %- 

(4l4 voti:4 «TK, 45 IM 'S ^51^ 1^5# ^4^[C«tc5v& <P'o|s<i ^4I4l4 I ®TK, 410=11 'Q 44®f 41lf 

mwjt ( 4 W (Phase), (Neutral) 'S (Earth) (41414 1 





‘lb' 




i I 'S ^)|<l«l ? 

^ I ^'s <pji<i®i 2r*rtw w 'Q ? 

« I V.R, RV.C, TRS, CTS, VIR, MS 

8 I 'QUJT^ (,<ll<H‘ ? 

<? I '0||<p|w<l •S|»l^l ? 

'h I C¥l^ <l« 1 (.'s C^1^ft¥ ? 

*1 1 I 

V I ■^(Rti:?rt^- ^<?o/88o C2}\& 

(9 I I^*ill> '®|c<ltl 1®if^<l'^ <P51 I 

io I I 

I ^'aal'Ji^^l^ 'Q <pj|<ic®1<l (2tf^R*iJl*l RcSt^"^ I 
I 'Qh.iIRss <Mc®t '0|^c»ilR^ Fs»ifi> 'slw<i '^l^'Sf 'Q '^5^ I 

i'o I t<i'jji^<p ^ <p)i<ic«i5i w I 

i8 I 'QWl^S, <Plcef 'oi^wlR'o <P(.?l<pf^ 'Q <ij<|^|<i 

'OI^CD^nf^ ’liilc'as 2nS|^'C®Tl^^^''it^: 

W&'Sr|M*K I 

Wire ^ ^ W JiR'IJ'S ^TH:^ i ^ '£\ 

wr ^ ^1 wr ^’‘iwr ^csiT 

t<|ia,jF©<)» ^ I 's^ c’tw to tor ^ ^ 1 ^ 

^*r=iw*t5T w vofi^ ^ I t<iiijf^<r» sf^rH w^'*f ^ w- 

i I ‘itofr, ^ I I 

I 'ohc<P '^hl 'Slip's <P5ll51 <Ph'’r^ ? 

VS I <PJ|<IC«1<] ^^■c«Tl^Wt'S I 

8 I ^©113^ ^o|Pl<M I 



(Electrical Switch) 

Rij^vsHH ^fiiuit<t PlUHH 'oiom « 4lClR^ R»HI I PHlHW ^J'2l'6 

'spl’ll^ »w^ -m I *lRr6^ \ "It^ •tUl *i^ ^nii*l1l^ *l^b 

'(iai Pin^H ^1 ^ I 

^t"i I cfcsitW^t?^ RsaH I 

Jtf'.i. ^^CMI tlCinW^Wl: 

'*j**iii fi'ji'B|ii*i ^ts R'smH ^j^i(,H*il "S ■*i 1 St Pina*) ^*Rr i ^IBT ■'ilSv 

Pi<ia*f ttj^*(|in Pifll*!^ ^t*il '3^i> I R^twi >nt^|» 'S RuMtr *t*u 

'si'lt5^4^ I Riijcwi «H1«,'ii 1^ *ftBr i iii»nRi s|^ *W?r ’it?ftt'a ^Isplw 

’ttcff I ^ucH h'^Shi flic's *ttw I « ^r<tw (^wilww »ilR® ^ 

^l ’IWCTT ^ 'fl cttnlaFT •ilI^T ^*?rt i 

'al^R^I^MtHa ^P»l5iIJIa « caHt^lia ^1^ 'a'sjlgPia* aa’ilt^ aja^a ^af ^wa* I 
'l^wa alajw KiwilaMavel Off-On aaiT alff I twlc^iw, ^Iwt, ii(1^ at ifePr tSRt, 

(?itc5?T aa=r (mRiISB®, eriftta ^ ^ i 

'ilalRw, a$la *1^1 caa a4ta*u*i R^cwfl ait*l^ ajaaja ^SJRT 'viacHX. »wa ^cw. I 

Rijic^a aaaaK, w-’aa ■^, aa^attm, ^c^tm aaaaK ^ 

ajtalwa^ '> 3 ^» ajaaJa ^a I 



Ifea- ie.>! DPDT ‘aij^I^a* i 


st^'^^csacwaiwf! 

aaRa a'ltiWia elcalwca Rt^ ®)^la aja^a aa I ^calata, *lia, a*!^!^* a'l^i.a^ , aiaaja 
a^'^I^a '®*ia‘ ^BT ^1^ ’9itw •iHiwI **iat (£|RRajl»i ^af ajr i RaacHa ctiw 
^^^BW aiaar- 

>. ^blPl* i^b (Manual switcht): Pitflla ^b, 

^ aaiJUm *L^b (Automatic Switch); a||t<|JiJjf3 *|^b i 

ajaajtaa R^ t’^ta* •jl^o «laH'® «la*la i ^Nf- 


i. (Knife switch), '5|»i<i«ih (Tumbler switch). 

^^8 olio's 

i. (Togol switch), (Push button switch),«. (Rotary switch). 

i. C^-c,$<p (Slow knife switch), (Quick knife switch) 

1 ^% 2 f^- 


i. Picsf«i (Single pole switch), 

C’fK^I^ (Double pole switch) 

«. ^1^ (Triple pole switch) 

SW^- 

i. Picor®! (2ft (Single through switch), 

v5t^ (2ft (Double through switch) 

o. (2ft (Triple through switch) 
'SI?r 1%% <PC51 I^*i Sj<p|51- 


i. 'QTtPt 'Q^?r^f^ (One way switch), 

^ '«T:?t (Two way switch) 

1 ^% 

i. Picsf«i (Single break switch), 

(3^ ^1^ (Double break switch) 

i. SPST (Single pole single through) SPDT (Single pole double through) 
o. DPST (Double pole single through) 8. DPDT (Double pole Double through) ^ 





i I (T*!^ ^^1^, ^ I ^f*tl^®t ^1^, vS I Cv&t3‘ (■^("f^fS^T) ^1^, 8 I 9||(,»f|JUj|'i5 

(t I Pi(.®i5'S( 'Jj I R,Spp>ji5j|i5 ‘t I lilPr ((3f6l1^) hr I iflPtf^iilc*il 

J5) I «ft#t^, io I (Ssm^, I 




2f3K f^wt ^ Cs1|yb>j4^^C<p £|C?||eT.iV|tVol <lPbH*tl ^ ^ I 

^ I 1 ^ f 3 «|t 2 r 3 JW 0 ■Jl^Cb<l ^tt 3 T 

<PC?l<Pn55( '^'‘^^t Sj^t'Q ^c®ll- 


SPST^: 

C’TK (2ft c^l^ ^ 

(ii<pn5 Rc.'s ^c<il’l 3t Rfefi 

<tft^ I £f^ <i'0'^c'© P^iai'-t Wt ^ 


ST 



SP 


Im- i(t.;t: SPST ^ 






SFDT^ 

■4^WB QSr^nri 'A^upt 

flW 'dnsm HiilAv TW HnflH TOff hwoi(^| 
^llfi®T W W 'o('l«n W I 

'^wit •iRi^id ^sicfi 

•TO w •ifihi^w Rflfttt ^ ^ ^^P(t 


ftplmwlft ^>iw i|w ci|*r ftw<T 4t wWr, ^ fljfr 
pllm ’iWro idfr •(ftsflllw T'siwteT %irt ^ 
^ ^ entfr '•ifil^iD 

'HWI fl'IlliW iflT Wlvl4 ^*IT «l¥lfl 

3¥ c^lThi^lftft fljir w|'#|i fliftw 

DPDT^ 

tffF[ < ■# CIT ^WTlT i^PlPlW 

Mv «plt^ ^ •ifiNtD' ^1 

wt^ rtt^wi T»T ftw^ rtl^ ftpiw TsRn 
*ifl^iOw 1^mcT C’PF'w? ^ i^iww ftit c^ 
flift alft RfliS *||R I 

0iWt 1^ i<T^»iWRr #6^ 

(PrW PWU It* 4I15TI '•iHd^^ ^ OffllR 4| ^ 

^ I 4|1B I^L«|V|^ (flR Pfl|*|IB|^>|« '^tjF I 

IBar- itf.flK «3*W*r^F I 
* 

TK4>nOT^ (Otk) dm »r*|iiv Wfl (O^ ^ <911^ 

‘ultw ^ 5P114 ^ UQvduifeui 





DEP DT 

fl^i^AsDEDT^I 


*IUl4<||l||Rl^l 

DFST^: 



P ST 

%S- M:.aiDFST^I 



DT SP 

SPDT^i 












'flflWT (Wifer) filPfk MfilR 
*H5» vMfjfl Mrtifr FHewifi 
*r|^*H ’Iwt *lca% 

^*IT CTinr I V^nl ^iPhr ultflA 

^ H;»l PivtH i 


1^ j^.iT! I 




-lififiS i9 "ulPHnIttn *PTI^ 

Tjf tfltw Rwtfl (Knife 

Bwibcli) 45 HIH 4 *lCTW*f ^ I ’VW *WKI 
C(|t 'V^ ^CM CilH S4 

'■iJiP^in iw •nwi *nCTT ^ ’iMim 
^(P ftPIM 41^414 ^ ^1 «W 
«4^ #fll Pll I 

WlOT "IT C¥H "liRfiJ 

^itvmvtii ^Ipt *riiW*r 

I Jr cjft"! “iHb l*l« *1*^4“r|W»» 

RfliH Ml ^ I 



to I 


< ^(mi ^on ^«wni PJTI Wt^ wimi vjmi 





*^Wi ^ 'iRi&lh* W^rfldSp tifft 

liH*fl¥ I ^tP t, ip, ic 

*l4v V|LH4 PILfl V|VJ| 

^l1%T WOT * (aflhCTP ^p 

I^Snp, 

44IV*VM ^tp 444V PPI tWWti ^CMI '••lyW 
tlihliU ww^rt[E 'PW ?Pft 
^I«n4 4<ftp Wct '■ifSflwi <iiw I 


Itoi- M.ioi tip^np'^tp I 















«pf-'5r?p ^ ^lc<p I t<^‘3jFo<p R?iaiC‘t^ 'st*ij if) 

^oriw rIw <ij<iRi<i <p<il ^c?i ^lc<p I <plc®r<i 2jc?il'st»i '0|^>ilw 'iJl^sih RR>s| sq<i(,*i<i I CTSH":- 
'QTTt^-'SW^-'QW Isr-'SIfr ‘^1'^ licit's £^5% | 

C&9 'Q^ (Change over) : 

^ C5lU^ (?r C^ C5Tt^ (W3^ W <IJ<l^'o ^^ C&@ 

'Q^ (Change over) i 

i<?’.8 RR>^ 2|^Fl^ C^3f: 

'Q I "SIWX C^ "^JW® C^ 


Ji^t>: l»ii3iw<i’m <ij<i^i^i<Mll<i wr >iif¥i3l^w t^wr (on-off) 'Sr^i <»<)«!!'» ^ i 

'^r. PltSf®! C’tM -^^D: ®lRc*i ^iC5]51 ^(.<ll’f '8 Rl^fj <P5]|51 <p|(,et lil I 

’T. 'Olwil 'Q RId^s) '^5^-^jf^ Xlj-q^vs | 

Pi(.sr®i c^<p -^^o: o$i^ '^Rl "STC*)! tf.lc'i ^<i'jjl's<p Ji!cc<ihf Rf^ji <p<iR <p|(.®t 

<IJ<1<i!'o ^ I 

V!9|<|S1 {^<P '^'5,l>: C$l^ '^I<|| ®1 '^v,c<ll’t Rt^fj ^5^1^ <p|c®( <I3<I^'S I 

'5. t^RISfST CSft^: ^ I 

'sm (2tT ^^Thrt^: ^llR^t^ ^IW<l»n5(:vs 'Q 

w <iJ<i<^R ^ I 

W. 'QTlK'SW^g^: ' 0 |c<]<] "SIWr^WM"^ Rf^ (^11%, ’Wr ^'OilR) <IJ«H?!'© ^ I 

^ '8W ^^1^: ^ <pc?i'q»fi5 ^ Riia'-f <ij<i^'o ^ I 

Ril^x^^i ?T <iiR)<i Riiai-i <p<i(,^ i 

ii>3. ^^|<gRR>c?i'5 ^^1^: c^ <ilR)C<p 'SjR^ ^fln’iT Rw=f <p<ic^ <]j<i^R ^ i 

^1^: CSReT lil I 

i. c^iRR ’ttlw 's^ftRx ^ c^fsiR ^ <)j<i^R ^ ^ i wiiJw^i 1w ^iR^^sh, 

C^ ^R<l^*i, »I|R^5 '90$l«l I 

'®'. CW^I^: Rs^hlil 'SCIT'^IR’ R'»l(.»il 'Q ^l«llc«iR ^Icer <IJ<IR|<1 I 


Tf. ^1^: w&'stiw'Uw^i '^ilRw'iJ stH^ ^^ilR R?iaic'-R' (^FU^ ^ i 

®r. C^ 'Q^ etl'slfj R®?-!! R^ (TTl^ iSfi^ C?® I 

C*!^ ^1^ <p|Il^«r R-'6 ?ijIw<i®i R’^'st <ij<i^I’S1 <p<ic'!) ^ i R^Stst-g <p|wtJ 
^ C^R^NH 4<I| ^ I 





i I <1(.®1 ? 

I *ilR^ ^'® 'Q ? 

« I SPDT 'S DPDT I 

8 I ^^l'5*i (.<pNli) <p<il ^ ? 

j I SPST f&ifl 'oiv'V'i I 

'b I ‘®ijl&* H'^i^t.'o ^t^i>l®i»il <p<il ? 

^ I ^<p| 1%^ I 

V I (.»i^*i ^ ? 

}9 I Uheih '^^C.O^I 'OeiW'^'^^t^bsfl’'^^ ? 

io I I 

I G!|RR*ij|->1 cff^ I 

I (?1^ <IJ<1R|’S1 '0il^<p| I 

i'S I f&iflJIR 'il^<P ^1^ '8 'Sl^ieih ■^H(.<P '3||(.®ll0*li I 

Sjc*pl 

'Q 1^CJ|^ 2t*t«WN 

R'JJ'*!, 2|<K ^C®1 I ^SJ,R< C^O?t^'lj|^<P <mI ^ I ^lw, 

•»p»i'o| ^i^^bw RR>s| Rij'as '^5^ ^ I CWT- R'asbiPi's 'Q '9i?isli>i) 

I ^'abiloivs \s aw?r- cSN®r 's wibiQ « 

2W^- C2pn^ ^g^ 'q ^c«ic5i->iii’icilb<p i 1%% ‘fil^ 

>W?^W- 1. S.P.S.T, 2. S.RD.T, 3. D.P.S.T, 4. D.P.D.T. 


i I ? 

^ I ^^blPi'o ^g^'w 'S ■^■^ ? 

'5 I C^lc.®151 R>I^ <PW <lj<l^'6 -g^^Cib^l 'olPl^l t'®I^ ^51 


8 l^g^C5¥ 


■c<f«rhQ I 



'QTirtft^ (House Wiring) 

■^jwo ^pjH, f^, csrfB^, w&'Stiwt5<i, 

'Sfs^ jj.R'ij'® ^ 'STR#^ ^ 1 (Power Development 

Board = P.D.B & Rural Electrification Board = R.E.B) 'oi^wlR'a'olw 

®t*ij -^^l&sf s|ciil«t«i <|v||<jvl'o|c<i ’jcR^sH I ®t*i3 

House wiring i House wiring tniFni 'S «Pfg^ 

t^W I 

i'b.i. '6IIJlRK,-(iRr '!>lh"b<P'»|: 

House wiring 1%!^^ 'S Pil^csi 2|c?i I senile's I <ij<i<,l'3 WT ^ 

^ I ^5rf^, (?ft^, 'STTf^’f £tf% (^m t^wr's «ij<i^iw<i 

House wiring 'oih-l)<p'sl ^5i%sr i <l9<plii'©, 

'SfJR' House wiring t^W i 'o(^c»illn^'»lc<i sTtf^ '^1'^ 

“IWJ '^PT^ 'qh‘*|j<p's| ^RsiRpvs I 

i I t^rrsRotf^ wiring i 

^ I •^R<r: *||<1JC»I R'Jj's, 'Q <P<ll ^Ipf I 

vs I Wiring "^PPje?; c^*n^ ^ i 

(t I ^5pf Jiycilll '^J^R^TT: '8 ^R<plil'S '©l^l 'Q R'JJ'*!, <P»I I 

°^ I <i^c*i<] ^[f^: ’lR<plii'® wiring i 

TPf«Jc^ w sfwMhr 'srPrPrtt®!^ 'slPi^h 

^i;^, <ij<i'3^k ^f^R" House wiring WRI n-a^pN "srPPPiRs 

'Q 2R:?rRsFr i House wiring C^ '^rsfm 'Q '®'PRs ^ 

’tPIPRf^ 1%^ sfwl^ 11^ 'S vs|Pl<Pl ^- 

'olRia»|: 



Rp 




'oA^, A^, *'Ao p fiir?iTsf%?r '^^rsp 


■^^i> 

'=>b|I^?j1w' 5I C5|^, f^?jlc*il, 



<(j|(;i3*^, 

8 

>\W^ 

2|c?il'sr^?i ^ 'Q §r C^ '»ic<p'5 ’5^ 

<t 


2tr?tPf%r 


afSllR 

I<p5©t, '*i1Rm5 ^ ^iRfS 0^1^, 


erc^i^ ^ 

sjr^rPf^TPfesp 

V 


^9^, ^ 1^% '5rf9f 


WtWRI^ PpE 

4 Bt X 3 Bt, 4 Bt X 4 Bt 































lo 


^^0 c<lcv^fi 'srw 


t>jl(,*i«l/<ljlc!i3»i 'Q 


iil 

?fW 



w 



CB'^f 

■hR^iK 



aUKlst^?! 'lRs(l'’1 « >f|^(;et< 


Pl'3|5i 

2tarfsf%r'^^i^ 







C^o 

II5iB<l ?TI^ ot5 

sjciJl'ist^il ■5R'«lT?J 


vs|Pi<p|: 

’^'IC^I'fl '©|Rl<p| 2(w 
i I I 

8 I <t I ■^Ftl'T, 

^ I V I ^Jl^, 

io I I ^1^, 

i's I (csrsftf^^^), is I 


«I ^Rw'H 
'Js I Bc«r«i, 

Ss> I 


i^.'O '8Tirtf%?,-iiRr 

^'S1<1’5|K ^'*1^ C^ <)hl?l f^l'Clw Picsr«1 C?FSf (?PW 'Q 

f^«6j?i«i) ^7?iT5t «fn;^ I 'i\ <ij<i'3^i(,-<p «nf^ i 

^ I <il^l?i '5)^ ^l<pc®i st%1^ c*spwi >il<p^l <pw ^lf¥5 <4i<p|<i3i^ c<iIms ^Ic<p i 

c^ c^, R^m « wtf^ ^ I c’fH C5^ w\ 

C5pSf vslO'O^ (TT^tK C'll'aR’iIC.'S 2t1%1^ ^#-'0||Sc5 ^ l ^^R55f 

csilcvs-g "siM R^h eil^ti^i «ffw i 


% •>i(.<i»a35i ^i^lJiR DB-iii^ c^psf, R^h 'q ^sftf^-ifi^ ^ i ^-f^ 

^iwcS-a (?pw sil^c*i<i ^c?ic^ R^l^i «iRc*i<i ^ i 

<>(A}\'^ ^ c^ cw's R^m ^ ^ >rTOx sff^ csrt^ (®n^, 

twifw) R?if^vs ^ 13i^t)3isi^c<j, c?pw ^spiT^t f^ ^ I ^ ^ w c^ Rlw 


<pj|c*H<i WC5 ^'^i> (?pw ®il^*Hfi> ^c?i <pjh '?rl¥ <ilR» ^?,c<il’f6T R^l«i 

^Iw^i »ihjc»i Re'S I 


^C'O "SfRlW '^TT C^I'^alW^I ’ICilC'^ '^rt?r I '^TT C^I'^aiW^I <llR^ R^l®1 ®ll^t*1<l 

^TTiw c<i^?rr^ I 









































krH 


^*(■1^ C^C^RT WOT fftW WW <i|^ 
ft<n1tsi^ ^ ^iCff wwn 

*ii^t*w ■sra^w ’5y I isietw 

T^ry^WffflPir <w&t ^or ^ca?h -^o <tiOT i 

■^ttpaiiw ^l!\^w ^1 

^'^•ilifi ^tn ^Pi^ 'Qnjlfi^^nl I 

'oill^'H '^I'pr ’0|-iilu ^a|)4C«1 | 'BwIRx. «|t?r 

^raiHfi to ^5[to ’swtfik 

vbHiWIn vaiw « ’94 *i 1 -wii ^onl I 


BuJb 


FM 
Socket ^ 




Rjoom-l 




S=S witch 

X 


T 

FM 


BuJb 


-e 


m 


Tube 

light 

Rjoom-2 


VraMha 


W 

I F.n 


Entrance 


18ar- House wiring iSRT^tlMkr i 


Idohs TBRtjinpr '®l«i5i W^BCsr wi» ^*rtw arkslc'i^ *1!^ (®iH)j ^jIi, ^w*g, RRhh 
v*l«iWlt*i Rl^ Rrfiwn •ih'tl^^ 'nixiL^R<? I^ Rtpn -nluRw ^t*ii- 





vnr 




iilA!ir 

X 


9^1^-isrnr^HlF 


9 

»IC9l5 

— C 

B 



it 

^IRCT^T WlH< 

m 

A^ 




"SSr^if 


1r 

•ift^ 



btP ^IPIT * loUf 
"iftH 

•J—^ 

be 

piipsniii*iH «T* 

D 





Wnr 

□ □ 1—1 


>*.8. 'flWlfik *ill^l ! 


*rior I »i'e<ii^ ' 8 «ij|fil^ *Rr a^nk*w ^wlPilc*l<i 

^iW 'a*ulR^ •iSl^l 'si'ifii^<f I 

*|<Hlii|.|i|^lM ^W^IB * 1^*1 *|ii tops'I *lll^l' 8 t*ll 

tor OTSVt^PTf- 

^ t’il'iiRlC uGj® ^ 'olo^ ^1 '^!- AVO tSRT t’dHiRIE cU't, 

It) ^RjptSIlS ^ «W?r:- i. ulRftiJ ffiiw « wire e«>lSaw oij 6 t»iij|*i c 5 ^, 

■5.. mIwwJjI*! i 

<0 ^sRprtsf W ^ SRPlTT:- i. i|WJ C®!^, 

^Uctu in^j I 

^ T8ill< CG^:- *lHJt*U I 




C^IMIQIU cBt^ '^i 

^(.«n<plj4«p)h 'sim^ t£i?’ ftf% 'oi^<iil1 AC cwr ^srtrt f<p^«t ^ 

CW ‘^CStlU'O «ll^C1 ^P-gc^ I lil'QT^Tt C^ ®Tl^C*T Wtl^ "SIW f^fw iSfi^ 

C’lhlf^fB CB3& I ^ C^hlf^fiJ CB^ <P'!IC'0 I 

AVOl^rBl^iRr^TKt^^ C'^fHlf^ CB^: . 

AVO fil'BiWii c^@ ^ 'S^OTB^fbiiil^iil^ CQ ~~^ 

.ii?r '£(^ 2t^ -JilRiuJ^i '8iiTt% ^ol^?r (^3^C5^ 1 

<pP5piSnJ ctHu^r •»il^<p'»ic<^ (?pw 1-^---v ■f^!’* 

®1l^ilwl ^srt^ I I bSKC&aiU 

cB^^15f%f^Ul*M^ C’lHlQIB CB^: f^-i'bA : AVOl^^C’fM^cB^ 

>ig<)<ilc^’si ^ ^ ^ ^ c^c2f _ _ 

c’IMiQIB cB^ ^ -qm I c’lMiRfB _ , I . 

<p^i^ cs^ ®i)i(.*M^ 4<?r5 ^<-0-/ 

(ii'^ 2fl^ -^5^ —-v ^ 

TfFRIST C’THff^ ^if^ ^FIT«n¥ ^ V_y 

'QTUltt^l wN" — 


f^- i'bA : AV0^ C’lHlRI^ CB^ I 


e1jl*M 




'QTUltt^l WN" — 

fM- i'Js.'S: CB^e^rPM'^t^ C^|silRfi5 CB3^ I 

'^lf¥(.U c®rt^ 'Q C5i?r) wi^c^rt h cB^: 

'^r^RT (.»IR*i <PW '^t^ ^fB 

^5(1^ «tC«T ■ 5 ?:^ I 'S?tJl^ 'Ollillj 

I_I ^Tfsttwr 'oi<itiiii «tm^ I sn:^ ^ 

-^ 5 ^ ^ I fssr^prtft 

/ f ^ /'~'\'^ '8?(xt^ voi^^ ^ (srtw E ^ 

\\ V°~°J /^\ I W|i4 (.®llcv!9<l '^^l> 'a|*1 

V\ ^ i!^ csmm ^ csr^w mm (o) ^ (ytm 

V f —o <pR5R^n> I 

/ (o) ^ W ^ ^^5^ 

<pp5piSfl5 'iTl^ I 2|c'®j<p 'S c«1lc'!5 


'^5,0 ^51^^ 

vi 


fBi^- i'5s.8: 



«UIW 




■l|< WtlCIT C4lWl1*I 

*1) i]v4l vuli w urthi '^1'^(]VAin v^iUi f il v i 
01*11 wi «it4 (E) Wun 
< ^lfl%l*r (L) flfti) %vw ^wflr 
^ilrt j(wM ^wr ^ 

fltlHW wmicn ^ 

arfl^ ^feU I '^■ll^hl ^VflM >^ 11 ^ ^ I 










ftr- M>j*i (Wf I 


Twr d** TBiT'^wr 

iplK OFF "TOT 'wlT fi«5ir nljpi ^ i 
Wiw •iwiwi wi]i ^nw I *i»w *iwrt 
w|i ^<1 ON ^orirtw' 
^1 HWT ^Xemi ^ HP ^ 
OrtiBM L ttiPPviVIfl ^iw 'iwt yffllUW 
E PHl^f-uh 'B(lrf »f1rt «» vfl I 

UI*lHl f|W| jfV ^fllM 4 A C^VIlHHI V|fl|[FI ^ 

c^rthr 'wl^iw Ur 

(0 ]qg) wpi 

"(ft I ^ ^wr HP 


^no^i 

^ WflH4 Wf 

^dP ^lluH TCTT d^A" TBhr ^mr 

QFF^^'AAvrUjmiMW^i 
■i^HU iWw *i|v|MI t|iwj# 

Hoirt waf# wr ^IH^r ^cr ON 

^Qf flNW ^1 ^*PtT liill^ll) ^ WIJiRit 
viuM ^ fliw (vlluia E « L ^nr^rW *B9* 
^1 (ilHW ffT TBIW CTHICW 

viqitPi 1 Ii^ tjf*iKn At 

Tim I ThificrfPW (« T^JI) ^'UW TiW 

At ^ I tHK TTAfl < T1^ TW 

HP Tim I 



IteF- y«i.v nit wHeii auu i 





GIK 

i C5Tstr'Q^(f^l^Pl ^IWH er-ii) 

■5,1 C5t*r = CsHT 'Q^ ('oi'ijhj 'slw^i etii) 



— 


lB3r- i'b.br : ^5(1^ ^pwliw^l wfar'^jh W>(.'^<l I 


\ii-ii4if«ii*vo wr 

«ll1^in> ^1 frait^pjtft ^ 
csMIc^ E UiI^iJM ^5ltc# « L 

'Bijif-ijM mm 

csr»n? ’iiiiw 

c*r*ttc?Rr y»liilt*i ^ ' 0 ^ c^Ntw 

^^C'a «if5<p 'o||c^ I 

*^/<tooo mm c#r f^iwer 

^ <?T 'SHTt^-til 

OtWT^^I 






i I Wiring <1 SIC'S C^Wl¥ ? 

^ I PDB 'Q REB I 

vs I House wiring ? 

8 I li) <qj<]^'s vslc^l’g W ? 

(t I ^*i'»ic®i‘*H‘ I 


^ I House wiring-'il <ij<i^'s f^R>|sl^ai?r 'slPi^pl ' 2 ^^ i 
br I House wiring-vil 'oiT^ ^D*»p|' 5 | I 


St^[: 

c 9 1 House wiring vbinlan^ Bl^'s i 

10 I '>llR»c5 '^jsi^'s (?rt^'8 wl%c^ C?lf5F%N' I 

11 I House wiring *q)<i^'s f^Pic'^u •il»i'nR^c<p(^<p (&c^ 'slPi<p| * 1 ^ w i 

I House wiring I 


Rc&^l 'Ol^cc^lfs Slick'S S|?f©c«ll<l «'Q51 '^: 

sk?ttw%r ®f1^, C5rf5?r, r'sjiR c«Tt^ ^ifioleril^i ^'^R«p(ii's 
Wiring ?tsT I R'j'j'sllii's ^ 5 ?rt?r House wiring i <u'sl's 'Q 

f^'»|‘^«tJ15^«^C<P "^SkiSf ^S^rr ^ ^ I wr C5lQ‘'StlC51*H ®ll’1lc»ll<l 'aiU'Sai 

^<1W=f ^ I C’tw W ^ I 'Q?IJ#?.-<il 'OA'^, 

'SAo, 'Q ^S^rf ^ '®A^ '®Ao 

^ I ^ s 1I^W55 iSfpg vsAo W ‘lAo ^ 


i 12<i'a,ji«<p 'sic?i5i ? 

^ I House wiring ? 

VO I 'STIJlI^-il C^ ^ ^sk^ ^ I 

8 I 'Q^IjIQk, ^RT I 





(Electrical circuit) 


^^ojifw »<h3c»i R'!]'«> £l<iiR,'s I Rc'^iw ^jf5|R 

^ ’W Rww ^ ^ ^^5jm C5I1^ ^Tt^, C^rfs^ C^, ^iMlVb, 

^vo/iR <ij<i<^N ^ I ^ (?r c^ W Rw^ sRtf^ ^ t^?l¥ 

(TT R'*3[(.'o '0||>lN I ^sr#, <^|Rj 5 ■^JeTf^^, CeTl^ 'o|w<l 

JisiMw ^ ^ ^5r%?T 9m^, c^T*r^ 's (^sit^r) 

Rnj><h I '^1'^(circuit) "^iC^’W^"sHW i 

i't.i ^<jijR»<p (Electrical circuit): 


%rs, ^ I ^ c^r-^sn^te^ ^rrwr sm wr ^ i w 


^«qijjl^<p Cfff-'o||vS'5 <ic®i I ^TIRr^ (t1^ 2f^f*fR^'4^ ‘il<pI15 t<i'jjR)<p 

fk3f c'l’^fttRT ^5i!?rr- 


S- Switch 
R- Resistance 



^-VWW\r- 


t—@-VWW\r- 


f^- i't.i: t'^ijjRxp I 

'^. Rijj^ ^C'o R'jj's, '“tf^ ’HMSTT I CWT-^jf&tR’, C'st»ilw'5<l ^'OjlR I 

’*!'. C®Tt^: ^ C’^TC^ SlcillsT^?! 4i|®t Vl^ I C^TtW R)*i Sl<|>|<| | ^T^ft- 

i. (?rt^- ■^if^, 

CJ,. wRtPhJ'o (1^) (31^- t%, 

vs. ^'alfl'o (RTt5tCRl^) C®TlW- CRfS?' ^^j|R I 
^R<lD: Ri3'j'«,£Rff^^ I (?m- 'QTjm.^^sjmt^Bjtf^i 

Rfiai*?: 21 <iIr,c«p Riia‘l<p|ll (Off-On) WI %:®T^'sjIR i 

(?nw ?r >flf¥d?'5i w I 's^ 4'lwi? 

gfrst^, (g^, R^^r, c®t^ ’tt^t^sjiR i 

iHA CfilRR^Jl^l: C^ll^ W ^ ’tl^TfR ^ CSTfU? R^ 2R1^ 2n:?im I 

CSTt^B^ JiRif|'Sr«i<1»'o|W voti:^ ^ ^ ^ l C^ ((?Ttw) 

(£1^ (£1^ (3t^ 'TO Rrtt ^ I C5Tl^ ’iRbNHR Rfro R^ w ’iR<i>Ri^'oiw 

'QTUT^ R'ijicJi'Sl <l 3 <l' 3 tl I 

'Q£lj|W£I 1^1 R'HJI'^ RI«fj'»|c<l <P£]| '^IR I Rcj| R^ SRt^^ WJ 'QTUR R'illwn 

rR^ sWTO'f TOt- 



■¥) PiR«t JilR^iJ (Series circuit). 

'^T) (Parallel Circuit). 

?t) <pRc*h‘^ >1|Rm 5 (Combination circuit). 

R'jj'®!, £RT^ 1%% £|<p|<l- 

'^) W (Close circuit), 

^) (Open circuit), 

?t) (Short circuit) 

in.'s. ^*1^1: 

PiR«t ’»t|R^5o 


<1 vote's ^^^'^st^W C®Tt^ Sl«q|c^<^ 

^ ^ ^ ^ I Ww >j|Rid? (?rl^M 

'aiiw^p'Sh R'O'SI^T I (ilfsfOil CsTl^ '0|C<PC®rl ^lf%'8csilt'0 2}?1^ ^ I 

PiQ®? c.'oic'^®? (31^ ^ I c^ri^ c?rr*r^ •^iR»c5 


i. imr 

ppSsT 
'S. ^1^ 
8.^ 


w 

i 


/0\ 

■W 

vs 


[®8 

C®8 

C®8 


fs^T- in.^! PP®! I 




ipfiT (?flw Biiil^<il^ ^’g'^w-a 1^^ 2)<lc^'5i 

^ ^ ’Ut^KK I lii^^car 1^1'^ ceTf^ 'oic<pt®ti 

£R1^ ROIC'S ■^5c?r i P#sf >iiR>c5 fw <plw^ c®t1^ 

'oi^prlft'SK w^ I ^if^cG-g csri^ <ij<]^'o >i<ic&c?i ^ C5 C?im3 I 



i. m 

'S. 

8 . ^ 
(t. ^ 
•b. 



'S '2^ wrI ^SpjfK (?r <I'^^C'S 

C«1|V!S31\^C<P '0|^iiJ»>l 'S ^^fsrlWK ^ \st^^ <^»Rci'^ ^ I 


- KJh 

Cutout Si 



> ^ 

J 

< 

R 2 ^ 

> R 3 < 

> R 4 $ 


fM- i'l.S: <pRc*i‘^ ->111^ I 

froir Rj wh<pf5 <ivo^5i ^spUHl C^TW R 2 , R 3 'Q R 4 PiRc«r ^sTt?’ R 2 , R 3 '8 R 4 

^jNI«iI(.«i I ‘(‘Rci'K »ilf^ I 

Pil^«t « ’IJ M H H ''I : 

PiRet 'Q <iji?HH ■^iR^cS^i 2^f*f§r®t's I wcir 

^1^■5}QTIt 6t<}»p PR'S? 'Q <1j|i^|sih 'S^PfSpI^ sni^'^C«lT- 


_ PHw^lff^ _ 

b. c^n^ 2W5 R»'S" ^ w 51^ (?iti® 

>l^'0lw 

C*I^H- It — Ii = I 2 ~ I 3 ~.~ In _ 

C'llC'aJl C^*f 'Sir’llO'® C^rtfr Voltage <l^*t ^C?l ^Itlll 
vsrsifK (3ti?5w C'»lC't;cef?i ^rsifi csjl^ 

t»|(.n>t'Sffi TTSft^TI 

'^- Vt= Vi + V 2 + V 3 +.+ Vn _ 

's. (?iti?5^ C5ii^ c^*f c^ims^ 

PiT^twi^^rsn^i 

Rj = Ri + R 2 + R 3 +.+ Rji 


Hjhlcsisi '>irR>l> 

b. •q'o^i) GTl^ fw CelR® ^JW5 

Rij)*!, CTt^<PC'i5i 

^-It-Ii +I2 + I3+.+ In _ 

Ct. flf% (?IR®^ C®R^ >lil<l5lkf^ CSllfr 

c«lcn>C'8r5i TfSTtR *?IR^I 

CWT- Vt=V i = V2 = V3 =.=V„ 

'S. C3J1^ >|Sl'Je1j C^*f 

5R5pf (3 r®^ ^rsTgsTj ^Tsift^ ^rsfi^T ^!?fk 

I I I I I 

-= — +-+ — + . +- 

Rt Ri R 2 R 3 Rn 


PR'S! 'Q *ljhHH lP^CiU51 

P'3J'©l?i(.i’a PPst, ^Ijl'ghh >iII¥i5r <ij<ir|'S1 rc?! «fR^ I <ij<irN C^ i 

PP®t 'Q ^RCsTf- 


ipfw 

^#Sf 711^ 

^t^KH '^ifw 



<llf^-^ 'QTUtf^ 


'^llRw <p|w^ £Rt^ ^PT <P<R,^ 

fil^Noj^ C6nlvi5(,<p Pi<jaiM 

0 

'nlR^W C«l|V!JC.<P 2pft^ 

























Q, R 2 Q 'Q R 2 n C^T*f iil<pf5 PiR«t 'o(v<p»i ^5^ I 


Si 




f^- Pli^ST >||f^ I 


^r«niiK5rRi = 5 Q, R 2 = l0n,R3 = 15Q'8R4 = vooq^i^c^(£i^v 
= 220 volt I 


Cutout 


Si 


Ri 


Rz 


R 3 


R 4 


R^ = 200, R 2 = 40 O'e R 3 = 50 0 1 


Cutout 


-wv- 

Ri 


R 2 




fe- PiRsr JilR?5 I 


^5TT*raT Wtf^, 


= (20 + 40 + 50) a 
= 110 0 

V 

I = —Amps 
R 


% 1 = 


220 


110 

= 2 Amps 





froira’ <ivs^tv© ^r?tl3K5r Rj = 5q, R 2 = lOo , R 3 = ISO's R 4 = 30 o 

I 2 ? 



’Ijhlc®!®! I 




11111 

-—-1-1-1- 

Rj, Rj R2 R3 R4 

^11111 

^5- —-1-1-1- 

Ry 5 10 15 30 


6+3+2+1 
-O 


30 

1 12 

— = — Q 

Rt 30 

Rt = 2.5 O 


O 

o 


V = I Rt volt 
= 2.5x2“ 

^ =5 volt(^) 

c^tW 250 volt '£<i'jjR)<p 0.25 Amps s)<|f^vo ^ ^ Resistance w ? 

^^rsrr*ti^: 

V = 250 volt, 

I = 0.25 Amps , 

R= ?0 

V=250 


Cutout ^ 1=0.25 


f^- I 



WTsraT Wl1^, R = R- — Q. 

I 

250 


Q. 

0.25 

= 1000 (^) 


<|vs^tvo ’irmMl?!20 O'S 40 5 f>lRt'Sr 911^ CSTl^ 

«lTsi?TWlf^, 

1 

Rt — - ^ 

J_ J_ 

R1 R2 

1 

or, Rt = -Q 

J_ J_ 

20^40 

1 

or, Rt = -Q 

40 

40 

or, Rt = - Q 

3 

W®^^, Rt = 13.33 Q. (’Ut^'KK ^'C*!) 

cs# c^TW = 5 +Rt 

= 5 + 13.33 
= 18.33 Q 





i I ? 

I C®Tn5"W S}^t^ 'Q '^'^ ? 

'S I ^TSTIflT C^KW I 

■5r<RF«2|^: 

<t I C®l|V!9 R,3 iIC<I *^^11 ? 

^ I PiR«r ■^|R»t5<i <ij<irI<i'Q^^ I 

H I i£i^ c^ 220 volt ^ 0.22 Amps %rs, ^ ^ 

iooo 'Q^) 

br I iii<pfi> f^Ssf (F) '^1^ ^(^ 1 ) Si 'Q S 2 , '^1^ Corns' (Li 'q L 2 ) ^ixt^Hi^^ 

C®Tl^ L 3 PlRc«t '0|<l'3^|il (?if^[^?r <I'S'^ 'a)v,<P*i I 

<5 I '^<p®1 ^<|Pi'S IBIS'S '0 |S,<P*i <PW '^5^ I 

io I PiRsr 'Q ’Ut^KK ^iR^cG-g M*fiT5t^ I 

ii I ■?r«n^2R?rRi = 5n, R2 = lOn 'sl^i^sf R3 = ISO's R4 = 

'SO o >| 1 |N<)N' 0 |(:<| I w Amps 1^ W1^ 110 volt ^ ? 

ib-.'S'S Amps) 

I'^c'THCii'15 <pc<jcsi 200 volt ■btc’f o.o(t Amps sj-'ilR.'s 

Resistance w ? 8800 'Q^) 

ivs I ''iwic^'a <pc?ic«i c^iw 1500O, w volt t<i‘jjf^«p 0.025 Amp 

Sl’qlR.'O 'S‘t.(t c«t^) 

sj^^t^ef- is 

*i?‘ Rc 1>51 Sf*fQC®ll<l '^ft'S: 

(?r ^ 'ii<)'SiH £W*f ^ ^ 

'©lc<p c®t-'oi|S' 5 I 'sitPp^ JilR>c5 SISK'S (fi^ 

c^, ’tt?[^, %w '8 w=r m I >flf¥ci? 1^ ^ ^ w 

PiRst JilR»i>, 'S <p^il's’® Jill¥5 i 

i I <p?jfi5 ? 

^ I JilRsciSi] I 

'S I >||R»i5 «^'0 2|<p|<l 'Q ? 





'Q^PRT ^ (Ohom’s Law) 

c«rc^ Wr w ’Ht’T «iRw5i ww ^ 

<PW <IJ|^|Q '0|*HJ vale's,’lR<lli]<l »<I«1J(,»I R'jJ's, 2f^|^ J;)fS <PW I 

SKt^ 'S'® I ' 0 )^'!Jl^' 0 |C<l 'sl^'®!, 'sI^W)i«l<p <|®1 <l's R' 13 '®!. 

£|<||^V|MI'S WC^^I 


iV.i. 'Q^PSRT^; 

c'olc<n5c.®?5) ^^51^ ’iR<ilDt^ ^ I ^5% -5^^ ^ ^C5ir C'sic.^&i ^ ’trsNsr 

(V) (I) I ifl <p|w^ ■^C« 1 T t'wlc'^c'ssr'a i 

"sr#, I V. 


gf^l^^sfiiZiT 'Q^ ^lo*^'^TW ^'sjIR^i R'O'Si i 

^rn™ ^ «tm^ ^ '8 w (^) wr \ 

^vD^tvs'Q <iR<iii]«i vg ^1^‘f ■^t*(isi^sKt^^n^ft"^csr^ I 


<ihlc<p ( 31 ^ (Resistance) < 10*1 <ilc<p R 2 j<i»|'*f '^?ft ' 5 ^ 1 i£i '^T*tt 

I 


W#, I a 


R 


1 ^% ibr^'b t<i'S 3 |Pi<p 'Q^ (George Simon ohm) 

C 51 W (Resistance), 1 ^ sKK (Current) 'S m (Voltage) ’sn? 0 ‘ 

’j|RI^<p ^ ^w*i I <£\ >iH<i»Ti 5 ^ (Ohm’s law) ^Ttw i 

'Q^cw ’t%I% (?r (I) 

s}? 1 f|^ ^ ^ t<iniR><t» (V) ^ 

’iR^lDn c^fip^Tft^ (R) I 

to A B A 'S B 2ltW tto AV '8 BV. AV > BV 

W fto’tl^ AV - BV = V. wr A C«ft^ B t^'8 2Hto ^ I 


/ 

A-- ¥ -B 

Ay R By 

f^- iV.i: <lR‘q|i](.'® t'»l(.^®r '8 c^l^ '0|<l'3^| I 

to '8W I 01 (Ay - By), 

la V. 

^,1= GV.-(b) 


'il WT <lR<ilR,'®l (Coductance) ^ 1 G ^ ^ 1 

^r#, G = — '^, — = G 

V V -w 





I = —Amps Rtii 9||c<Pl 


bV.^ ' 8 ^(,*m ■^W)5) : 


’ 1 t 1 ^I^<P C^, 

-^if^ (I) C'sH'nJ'Sf (V) ^^5% (R) ^ <Si^K (T) 9tmsT, 

'S^csra ti^v^ 'oii5ilw- 


la .(i) 

'S^csf^ R'®l?il?*t 's(^»ilc?i- 

la— ^ V m<^\ .(ii) 

R ^ ^ 


>i^4i)®ti 'Q ii I a— "sm V « R«lQ<^H%Ts«rR^i .(i'Qii) 

R ^ ^ 

I = K.— 

R 


1 'S^ C^ "SR*)! 1w b C®1^ (Volt) ^ b 

a-'ilR'o ^ K "sfl^ 1 ^1 W5lkK = I 



or, V = IR 
V 

or, R = - 
/ 


'S’^C^ra'^jaf^ ’tTf^R»'9'»k'^ I = K — '?Pt^ K 


.-. 1= — ■smK'il^'SlI^bl 
R 


_ . V 

'oTSvil'^, 'S'^Or^ I = —Amps 

R 

V = IRVolt 
R = Y Ohms 








ioi 


iV.v!). Wf^ cent® 'S^PRT aW*t: 

'Q^pra' ^sT^iiiriir ;£i^ c®Tf^:®?‘ (,'»ic^«t '^iR»c5<i sri^ 


i’sr Bwi, 

^R<l'o^»i^<!1 (,'olc'^'st = Col^, 

C^ (?TtW) = ii '8^, 

Co# = Co#, 
R'5|w Rc'tPI'o R'jj'®!, = '^o 'oijI'H' 



i'Sf ®tft^ 


Blil- 'QR,C»I<I '^up J1'03's| S|a|H' | 




v_ 

R 

220 

TT 


wts 


= iJ,o wTs 


■^TT Bm, 

<#<[v 5 ^%r Cot#W = iio C®#, 

c^ (## (?n^) = ii '8^ 

Co# Ri 5 |w Co# = iio Co#, 

= io ^SRl^g 



f^-ilr.v!): sTstK I 



— wrs 
R 


11 

= io wr? 

WtMtMT (’if^tW) w (?i^ ^ C5Tt^ ii ' 8 ^ ^ C'oH^St 'Q iio 

(,'0|c^<l ^iiffcai ^O 'Q io ^8 I (.'Oic.'^c®?*^ ’1R<|VSC»1<1 

sj^l^ I 'a('®;f|'^ <|'8 »<|jI 15 (2|i||pivs) | 

'Bt’t (Voltage-V): 

s|<ilc^'a (?r 2|c?il®fi \of^^ l<i'j,jFo<p '5M c'olc'^'sr i i)?’ 

C5t^, VEI C«T^ ^ C5t^ 'S C5T^ I 

C?rf«(^ (Resistance = R): 

^csi<e 5 *i (Electron) i>®io'© < 11 ^ i Electron (>«il&(.si<i <#^ 1 % 

^\ wibw^i I 

'Q^ (Ohm) I 'Qr»i(.<p ‘H’ 2W*f IPi'O'51^)^- 

i I ’il^<iiD5i it I '01 

8 I ^R<llDc'0 '0||C«ll'SI 2|^, (t I 6^^<Pt'f'SI 8}^, 

•b I ^R<ili](.'® '8 8|^, H I ’lR<ili)5i R'tii'^'si ^'bjIR i 


'oilC’iPf^ C<Jt*t (p): 

( 1 ) ^8 sf^CE^ (A) 1 ^ 8 |^ W W (R) em W 

' 0 )lc’lRp<p C^T*r ( p ) ^c®i I ^5rft^Pp<p C^T*t 16.2xl0-8fi.m i 

A R 

C^ (p) =^ 0.m 

L 

*f%lf^(G): 

'2^f*tciR ^[^‘t ’l9<5li]t'o Electron i)«ili)«i <p<ic^ i ’lR<ili]c'o t>«ilt>c«i^i ^ 

'Qc|^ -^CeTr ’|R<i|R'b| (Conductance) i ’lR<ili]<i (?r 'SFU 
&ei|i>ei *q»t]C's <l9«q|fR'©l I lilW ^JsTT Ohm-1 ^ csrt^ (mho) ^ 

Pic»ir (Siemens = S) 





i I SvaiR'© ? 

^ I 'S^pi^ '>3iiifi»<i «tlf®rt^ I 

'S I ^R<ilR,'ol <p|(,<p <5c®i ? 

8 1 ^itcsT c?rtw^ 'oi^’iic'o "^1^^sc^r ? 

<?■ I ? 

'b I ^R<1|R,^oN 

s I v!)|>in ^ c?it*rw ? 

V I c'olc^'sr b I 

■5f?f^«<g|^: 

t& I ^R<iiR,'oi b I 

io I £|1>P|'0 R?)a|l^>l|w I, V '8 R I 

ii I I 

i'O I C^ 'Q ^8 (3lW^'sn?IT ’Tt^Nr 0^ I 

sf^: 

i8 I 'Q^JW ’||RFo<p Slf^^Tf^ ^5^ I 

I W, V = IR. 

i'Jj I RR^ wlcvb 'Q^W^I 2fsn®r ^ I 

I ^O 'Q^ (.'»l(.^«t C«t^^5eTt^^«R1t^ 

ii WTS) I 

^BR%r s^ 

«ld[Cb^^tn> ’ttck ^ ^ 

'Q^CSI^ JjuOl^^llW ^5p#^fw ^5mian?r W\Lb<{ CTO C5tC^ ->1ll¥c55l 

2RK »iNI^^II«^'olc<i I Rc 5^^©C5l]?r"STtwr <i'8»c<ij<i si'sj'sl ststK i 


o|R<q\ 0 »|%f C'olc^'St = Cot^ ..- A- 

RRt c^rt^ = ii ' 8 ^ 

Co1% Pl'iJicil RwPl^ C®t% = C5l% V 


'o|jlFH?lR R'iJIw = ^o wt ^8 - 

i I cotc^w R»c»i<i ^ ? 

^ I ' 8 ^csra‘^giii 1 ^^ I 

«I 'oij|(*HiiR Rtflw Rc.'iPl'© ^o '!>ij|**i8 'ii?' ’liRRxp ^'ojval (7r«fra i 
8 11505^'5R>n^eiltiToc5fT^^p^TOILS’TO 's^pra'^^csra'»i'oj'si 8W^ i 





^»i\o| (Electric Power) 

TTso jiHIR'o ^t?T •sps^'ol ■'ifl^rM’ I t<iijjf^<p ■»|f^ Force'C^ '^5^^ RI«sj 

s |<)>|<1 <M®t ^ 5 l| I ^£^ ■*tf^^ SjcilI’f 'STlWl^ ^’* 1 ?’ I 


^ ^^5^ >l|vjvi(t<)> ^ (Energy) WT ^ i OT ^ 

^ ^511^^ I ^ W "'ff^ ^ ^ I 

W?r Q^ ^sftsfR C£W I's ^11*% V ^ 

WHIR'S ^5lW^- 

t csic^PTO t^?rf%T ' 3 il‘qlci<i “'IRstK Q 


£RK / = 2 Q = It ^-(i) 

t 

^(W)=VQ (iilW)^l 

w = Vlt Watts (‘il'«r^, Q = It) -(^) 

W= IR.It Watt.s ir='sw) 

W = I2R.t Watt.s -('©) 

W= IR.It Watt.s 

W = Watt.s (^i|’«tt^sr, IR =V I = ) .(8) 


'QTrf& fv|l?|w<l >||i^|Wj ’tl^STTt^ ^ ^ I '5 8W*f ^ ^ I C^ <)vs^C^ 

's|c*P t<l'ijR<P ’TNSIII^) ^ '<p»)'s| <|(,®1 I ^s1^ C^R R5Tt?r W <l’|6t ^51 (.®l, 


^5^(P) = 


w 

t 


\Si^^ ■ 


Vlt 

p = — Watt 
t 


P = V.I 
^5|RR, P = 


Watt- 


p = 
p = 


w „ 

t 

Vlt 


t 

IRIt 

t 

I^R 


Watt(.-.V = IR) 


Watt 


m 


C'b) 


(°^) 


p 


Watt- 










p 




fF 


P 

P 

P 


t 

YIL 

t 

v.i 

yy 

t 


Watt 

Watt 



R 


c'olc^st 'Q <p|W(.^'Sl I 

X <p|w^ 


( 


(1-) 


^ Power (P) = VI Watt, ^Tlf^ Voltage (V) W (Current = I) ^ i 

^’Oll^'O RiJJ'S, 2|<||CR<1 WWl ’ThSillWtl ^ R»^'5| 1%^ I liJC'spWl- 

Power (P) = VIcos0(Cos0= ^jIs-si ^"STK o.\r o.Ss) - (io) 


wslt;^ 'STff^ ^ ^ (Horse power) ^ 2W*f 

wt ^ I csiwc'* <t<to wotw ^ ■*ff^ ^ I <t<to ^ 

2lf^ WT i (?r lil'^ ^sptp^ ^ Horse 

power ^ I FPS W Horse power ^ HP. (Jm 

<PC"S|*lc<l<l •spai'ol HP-r® <P<ll I <ivs»^|c»i 'i|<P<P ^C®ll ^ R^(.«ll 'SUfS' I 


■*!% Tf (Electrical Energy): 

(Energy) ^ i CT 4'1<lC‘t 

■*tf^ (Electric energy) i ^5^ ^f?lX -"tf^ ^5R*t]t; ^ i 

<Pi®t, '*tl^ 'S 'SIWI R'1J»l|*i I '*tf^ <J'B'sp''f <l'^(.'® <M®t <PW 

lilt ^ ^ ^ I <i'o^c^ w ^ ^ 

(Tit WW ’©eppsp;^ ^ I vs 

©«Pp3ltt<|ij,jl^<p ^ Electrical Energy i 


or#, ■»ff^ = -^3wr (lil^)-(ii) 

% E = P. t Watt.s -(i^) 

% E = Vl.t Watt.s -(i©) 

'iprtt^sc^s 


E = ■^TTl^ X ^PITT (’ltQTn?= X <Pl(,<l^ X ’ttSTlI^^PTlfe = (J»1^ X <PlW'i5) 

= X «Plw^ X ^^fSRT X ^TTt^ <Pjl55] 

= V X © X : X COS 0 ("^r^Pr, (?ot^ = V, <PlW‘^ = I, Alla'S! = Cos 0 , = t) 

= VI tCos0 -(i8) 

E (Watt) = VI (DC ev AC Resistive load-i^l^ C^®Tl¥) 

= VI Cos0 (AC Inductive load-iil^ c^^) 

1 kilowatt = 1000 watt 










(£1^ i£l^ 'QTrfS' I %§■ R»C«ll'QTrf6' «fT^<ji<1(.<P (kwh) 

^ I i %C5Th8Tif&^Ti1?t^ (Electrical Unit) I 

^C«l 3 <PJh ^TTl? « i£Hlf^"^P^: 


>ilf¥d5 (i(7rg) ^ ^w 3 <i»j|«i (ipM 

3iw?i<iil^ ^ C51# >jll¥ci? 'dw I w#, ’trisTTl^ w >ivit?i<j ^ 
csrf&^rsiti^r <i3Ri'o Rijj(.^£i R.'^m "stp i 


P = V.I 

Watt 

Rt Jule/s 

RRR, E =VI.t 

Watt.s 

Rt Jule 

Rt, E = P. t 

Watt.s 

RT Jule 

RT, P = 

Watt. 

RT Jule/s 


(^c4^ i'O ^C'®) 


^ 1 ^ 0 ^ ’ft'QTrns^ fl^n^ 2 n:?im <?#: ^ 

‘i|<p(.<P£i cspwi ' 0 )<i“ 1 j^ ^fST^W R.'^h *^51 O'® ^(,<1 I ^(.®i3*PJl®i ’tT^TTt^^ ‘i|<p<p Watt ^ Jule/s 
^C®T3^Tt®T Jule Watt.s 


sltillst'l ^ I ^sttiSR W8 aWRI l^lw^sttiSR 

^RX t<1'2jf^<P ■*ff^ «RT ^f^C'® W’tl^ I <£[ ^i'3£ic<p ^(,«l3<PJi®1 

’tNSTTR '^X¥ 'SI"H Oil <IC®1 I '?r*R wl<lc<P£l "SRI f^C?r aRlf^ (RtW I 

^ I '*tf^ ^ 1 "* 11 ^ ^’T ■* 1 %?:^ 

^sR^<=f I ^©tt;^ ^^jfw (^f^n^f^) ■*rt^ ->jil¥d5 ’tXQTiit;^ i 

C^R 'i) W’tW (RR <P£1| RSR ^ I ^[®RlX whc<P ^Ic’R '^R^®r ^tt^¥R W’RR R^6' I 

^t«i3<pjh ’IriBTTR 'oi’i&cii^i 

i I Rll^RT '^Rt'® ^RlRR's^W I 

^ I RlW©?: <5J<l'3tN Rl^n iSRI RhQTlR'Ol’i&il I 

vs I ■*f? -^iR^iJ: ^ >ilR»i5®rf^'o ’tXeTTR «rs’R?r I 
8 I Pl(.'*i5»l ^Pf: PlC-^C*! ^fXQXrR 'St*i3 'Ol’i&il I 

(t I ^(,«l3<pji«1 (Rt^: C«Tt^^ ^RR ■^JtRR ^RT I 


^ ^>^0 Cof^ 'Q >150 '8Rf5' C®TRR RCE^ <llf^3c<P ^>^0 Cof^ SRR 

RXtRTR '!iO 'QTrfS' i£|Rlfw RRF RCR I 


RXQ«||W£) (£R5^: 

wm (RIM3RR) RRR®^o: 'QRf& Rf IRCRT '8RtC& SRK RRl RR I W CRfSlRR 

(RRR R?f RXsrR 'Q i£|W IrCR^R RIRR^ RJR RIR^ I 'o||'a'i>f|I^«q> R'^f^c'® t<l'i)i^<P RC5R 

■^rsj^R (£|<p<p 'Q^rfS' RT R*C®ll'Q?llc!i> ajRlR RRT RR I 

1000 Watt = 1 KWatt 
1000 K.Watt = 1 Megawatt 
Horse Power = 746 Watt 




i I Electrical power ^ ? 

^ I ? 

« I i «pjh9 W ? 

8 I 'Q ’f^8?llwt1 W1%^ I 

(f- I i£l^ 'QTlfB'. = <pvs <Pj|«lf^ ? 

•h I t‘l'3)i^<P <pi(,<p ? 

‘t I ’tt'QTn^ '^I'H&il <|®1C'S C<ll<l|?l ? 

b -1 c»r%3 (?r, w = Vlt 

c9 I 'Q I 

io I fiptn w (?r, E = Vl.t. 

ii I ^>^0 c«t^ '8 'Jso 'Q?I# 

2 t^: 

I Power (P) = ■^H<pT5 W I 

iO I ^C«l3<Pj|«1 W’fbCM <Pl'51'-1^^^ I 

i8 I ^TTt^ 'Q i£l*ili«M ^IT^NsT 1^ I 

i£l'^ s|^ ■'^ I Rl^fi <p|c«r<i 'SfJtX (?I^ ■*tf^ 

^ ^SfiW3 Sjtill'Sr'i ^<|i3'jl^<)> ^ I '2<|ll,jl^<l> ^ 

^l«<ic<p ^(.«i©<pj|«i ^ I ^c«i©«pjH ^ 

’t^ ^ (?p^ ’fT^Ttr ^ ^ I Pi(;<t»'ST, ^ ^ t:^5Ttf^ 

’tl'sul^ 'o|’^l>cil<^ VICos t. 

i ? 

I 'oulPHiiiw^i I 

« I W I 

8 I '0||c«llt)*Hl I 



(Soldering) 


g|^f^ t£\ '0|V0j|^I^«q» <lll>l(.'B 'Q -^NIC'® (,«pG(.<P‘*f^J^ I w '^'W 

^ ^ ctfgw-H (Fabrication) i 

2n:#'Hfwl¥ '5i^^'*f *n^9^ng^ sltyiSfil^^lCI «T^r 1^ w 

i?Nt, 'Q lilt ^ sf'Tiil^ w c^ ^ 

<p|ilc>il t'ol^ <p^il I '^'©<ilv CT, ^t<il'*f <i)'©l's ^pIR’IR 's|sr(.*i (.<PH <p^il -^<1 ^ I 

^ 2tf^ SfSttW ^ ^- 


5'-*H|'5, biR ^^j|R 


wl'dJlRst, ( 3 fif^ ' 8 r?ifeit^©jlR-| 


i I (Permanent joint), 

^ I ^ts(%r (Flexible joint) 

© I ^sr^lft (Temporary joint) 

4''i^uvN ^ 'o(R'o*i, ©'=n©'=f, sftw 

^'sjIR ©^ %?r ^ I 'o|^«ll«1'i c^ 

CT C^ *fm ^ I ^ ^^51^ Wl'djlRst- 

2|c?ll«r^<<^l ^5r%5t I CWT- 

RRcill’f, © ^’TSRT ®Tft*t, 

©. '*tw © ^ 

8. C^ C^ (7n^< (?lt, 

(t. (.■^I'»|R!c<i)'®1's i>|Rnl 'oi^<il^ '0)1^1^ R'sjlR I 

^o.i, t-’il'olR?, (Soldering): 

c^rt^tR?, 2|®riR ^ >iKiwj ©Tir^f^ csft^ c<i©Tfr ^ i 

©CilRsK, 2jf3Rrt^ ' 0 |*ij'Oa| (Tft^lR?, I iil1^ «rl'©l<J *f1^ ^ ^ t<l'JjR)<P 'bR(.<P 

^ ^TTIN C>ll^lwtl ^ ^ I li) <lj<(^|il '<I©C^ 

s|^ w ^ I Rwhi 

2ft?rf*t <PHl I 'jflJ *ll'S<| ’*l’®C<P S©^ <PW 8ooo I^fg <pa< ^®1*il\^ Rf^ ^sf’W^Rr 

Solder (^w ^ c^ ’tto ^t^rTT ^5^ wl^lRs;, ^ 1 Solder ^ 

s^tvpbsR^ I ^ ’^l© ^ I 

sWfJwoT © ’fR^ w t>ii-tij|<n<i» 5tta ^r«rRsr 

’IRstR siwl’f <pt)l I 'oi'og^ il’®! '5^1^ ^ li) ctRR <pt)l I 



Rc<n>j R*(iilR Rjj<ii^- 

^ I ^ST’lg^ ^'Q>‘q»<l'-f: 2}wlf^ (MU5 ^’‘tSj^'Wfl’ 'OISlI^VS 'Ol'ijh'j '0|-^^'8> ^5^ 

WI 'ai^Rvb, 'sm\, c^, ^piKl^r ^vsjlR at^ R^ ^ i 

<illai<p <il'^i?iR<p atf^RHlTI 

«I <iiii,si'*«iti ^R;siwi^ 'iiRiw, "sn^st twiR 

I iPt^, ^UPr^vojlR <1J<|<^I<| i 

8 I ^c<il’1‘ R^jaiC'f ^WT: £|'®)II“^s^c<iH^l5i «r*ij Rojil's® R^iilR^] R<p5i wV 

^) De-oxidizers <ij<i^R 

’^T) R»«ii<i w ?T "siTwr *n^ ^fsnw*f 

’f) cw c»)‘5|c=i Composition c^ Riia-l '^, 

(t I 2|wht: ^Wl^t2|(,<j|®t*i <j|Iai<p, <il<i^?i, R5c>iiIp<pj|R slwM <p^il i 

'^o.^ call'siR?, sn^■^?11<f >lhl>llc«1<l '®|R|<I'|: 

t>il'ilR?. a|fen¥ ^Wf alferr W ^ I Rt^ aw^ *)1^ ^ i 

1^ 1^ ^SfJ^ RRjfj aj^ ^7?rf*W^ 'S a|(.<j|«r*H i (Trt^tR^ 

a|ciil'S5t^<i ii<ijlRt) '©lRi<p| Rtir C<i^Tlf^C«lT- 


i 1 sjm^fa, 

^ 1 Rp«il<i (C'nl^lfl), 

«1 Ipl^j, 

8 1c’Mlir, 

<t 1 

'b 1 (TTt^t^ ^srt^RH 

S 1 C^l^, 

br 1 CiJT-^in^, 

ift 1 'S?rif^ ^vsjlfn 


ctI^IR?, epic's? <n<i^'o ajcfji'ist^ii g^rlR^ R^^: 

i I w <i«(,<p <p<i(,^ I 

I Rssn^ csf&H- (?r *)m^iiiHc<p ansipt^^ i 

vs I (?rt^iR^ ipf^- atfaRit ^ m\ an:?rt% 

’iRspN <p<il '5^ I 

8 I ^srtR c^m- <pi^iwi5i *fm ’«i^ i 

<t I 'QTUBr<p|^lc»il<i ^(.<iR<p| 3] *rt'5^ •^l»i^c<p, 'sttr* cBRfff ^'ojiR 


'!s I (Tn^tRl^siBm- C^l^tR^iil ^ ajcii^ Ri?^ I 

^ IC3^- C5ft^lRx'^5 an;?rn;^ w i 

bf I (3lT-^ITt^- (TTt^tRv iil^^yi^'QTn¥Rti:5"v5T®t a(^!n^^FIT ifl'^ at^ I 

t91 '8inf¥^ c^Rst- w cCRw c^ft^tRv ^5tw wT ^ I 
io iRijrs,^^- (?r<tK c«n:^R^ Ji5i<i5ii^ ’trsTiT^ i 
^ft*(H®^5‘8 (TTt^ (7n^tR?,-'il ■^TW® vo|Ri<p| (Jibin’■^C®TT- 


^ket^i *(?I^ (?r& (Lead) 1^(Tin) ^Mwlifllil °C 




Ii5c*i5i <p1c«r 




Ao.i: RRjfl (^ C'^lsslw^l ^|#f 






























<p|cw iSRl OT C'fSTIt'^fsiT- 


f>l«1'»l<l 



^leR'ST’fSlM (CT:) 

'b 

vS 

> 

'b<&o° <\<to° 

8 

vD 


‘^o^° ‘l'!jo° 


^o.^: Rf^Jj Piei'ol^l CJll^lW5] 


$1^ ^ OTt^: 


^ c^II'sIRk, 2}®I|Pic'o ^ I ^ t'>ll‘!»lw<l 'olPl'91 ^55®Tt- 


(?r osfi\5f 

C'i'STtt^ 


fifW»|NS<P<l| vbt’f 

W’TO3rr(OT:) 

(3t€l 

50 

50 

870° 

(■'oig') 

60 

40 

890° 


55 

45 

915° 


'^O.'O: >fl^R 


Ftw (Flux): 


^1^ sn:^ *rt^ ^ ^ I (Oxide) ^ 

^ I (?r 'ai'SlI^Vb ^'0|<lttl?l <lRst>N '0|<l'3j,|?l I 

wr ^ ^snwf I lii C'^i^i<i(,<p *fi^ 

c<i¥ wr csft^ ^ I 'si<i'^lii t^^isra 'oi-siIr^ 

^1 <£1 Tj^ w^ sW^ <l>fl^fH<)» <\i<ii>]n ^ w I 

I ipfw (?ii^ ^ofc»r ’t^'T I (?rt^tttv-‘^i^ iFf^^ w 


i) C^f^ (Resin) 

:^) (Borax) ^ CTOIT 



8) aRc4!jH 5|>|R<I> (Hydro Chloric Acid) 

(?) CiPt?n^ ^Piv5«|jf (Zink Chloric Solution) 



SPlt'S|5l 4l®t: 

CJIIssIQk, i£l?r'^»tCiSf^JWs|HC^^5tisf^ 2| I ill <8?^ it's I 

’«r) ^ 'oiSlI^ys t'oRc'S CM I 

«!) ’tf^wl'tijlwi) ‘JiMw-Ji I 

^) c%:^ (?T?r i 

































^0.«. ^ 

^ ^ «ij«iij!'o 2ff^ 1 

csf^sr (wsTTi^ i£ii^ <ij<i^i5) ^ I *rt^ ’^tq, w, t^sjif^ 

Rwmi (?n^tf^ I RI«si ’t'HTv^ RI«fi ^i^f 

(TTt^t^.'Q ^^scsi?r «tti:^ I 
C^ll'alQ?. £r*rt^ R'»'8= Wt '^: 

^) (Tn^tf^ (Soft Soldering) ?T ^ i 

■<) ^ (7lt^t% (Hard Soldering) ^ ^ ’tm i (gfe'Q (Brazing) 

I 

(7n^i%^£t^ I ^- 

i) (?^ (P^t^K (Lead Soldering): 

‘£\ (Tfl^tf^ lil (?n^ C^ 'Q «lj«l<^N ^ ^ I lil c^^caf i'bo w 

^(ioo c^fg wf’Sfsnaff I 

0 Pl*1«M (Silver Soldering): 

^ (TTl^tf^ ai C>i|«d5|R %>iC<| Pi«1'o|5l, *f1^ <lj<l^l<l ^ ^ I ^S5)0° 

'^j:^ ‘t'}jo°C ^’Wait ^ i c^s^sTsHar c>ft^tf^-ai^ <i®ic«i >f|s^l«i«tw 

c^t^ I (?rt^if^^ ^ (TTl^it-ai^ c®ft^ ^ >r?s?rpr "sr?^ c^ 'srsf^i^ ^ 

^ I ^ ^ Cft% t>il'i|Q?. 

I i£i^ Pi«i'oi<i (Trt^lf^ (Silver Soldering) i (TTt^tf^-ai (?r ’tf%:?r CSft\& 

St* ^ ^ wl'djit) (Solder) ^ i (?r *n^ ’If© c®ft^ 1w ^ ^ (?r 
(Tfi^ ^ ^ ^’Warm ^ sn^nw^r i ^’T ’HM 

^c<il’1'3^c«i •^4i,(.e? fi|<i|R,vo I Pisi'ol^] (TTl^tf^-ai?’ ■^sttsf w (TTf^t^T <ij<irI<] 

^ vstw Pi'i'ol^i I Wl'dsl'Sl Pi«i«h (C#1l), (^®M), (WT) 

'5^ I ai'CPf^ '^’fsrfaif ‘C^f^’ (.•~^'n5|c$i$i ^ei«i '^sT’l>||ail <pi^ | 

■^C^TWl^: 

(TTl^tf^l^^ (gfi^-ai^ (?rt^ <ij<iRi<i c’'’sl%t^ 

I ^^rr*ji^*Ps ^5^ (^stsr) ai^ (it^) l^f*f^?r aj '2^ i 

(Tft^t^ PTt^l^ '«ic*i<p '^<tsrtarf?r ai'^ ^c<il'’t 'oiR<p'©<i i 's 

(.•^I'bIRk.w ’ftF'on ?!'©k wf^firr i ^- 
i I '2<i'ajFs<^‘ 'oi?i'5ic'-t^ "sHwr sfts ^©M *t% ^ t»ii'»iR?, I 
^ I <p?ieih c^t^^’srf*rn?rc>ii^iR<, i 
vs I £||^fs<l> c->l3lt«5l CT|<iaj#i( I 

8 I (^-vijK^si^Trrwran^W’r*^ i 

(t i^-^sijtf^ri^’lTfw^'srrwrim^ 

C^o.S. 

i) C>||*|Q^ *t^: 

C>||^|9k (^ ^©p:^) Wl'djM ^ 

"^ilt c®ft^ (TTt^tf^^^ I (?n^tf^wi?ra^'^ 

^ I ^l*(NH '5|lii5i»i: ai £|<j|5l 'oilii5)»i ■gflT, ’tJrir (.•'iJi'o, cut ®i3l*H‘^^©Tlfw^©Pt'^P© I 

^‘ff^ >iKI«j ^ ^ I 


'Oljl'CSJ ^£|?|l<5<pR5‘'tf^-i 




9|rt^ (Gas Stove): 

(?r 35,1 (.«1«l R'JJ'S, '*l1^ 'a|«l<l ’IJK ’Tt'QTTf 

(Tf ^iTt^r ^snrra^^ ^ ■ 5^1 

(NG= Natural gas) 

<i<KH ^ ^1 s(Tff^ ’Utr^ ^ «irm 5 r 

Liquified petroleum gas (LPG) <u«i^l'si 1 

C5rMl^^mRPt (Soldering Iron): ^ ^ 

fe- ^o.i: ?tTPr I 

W ta 

^*t% 2)<iiI^'o ( 7 ri^i% ^ 5 ( 1 ^ 1 ^ ^ow ^i?rr 

^ I ^ ^W, 'TO ^ 

(Cupper Bit) 1 1 ’rn?^ 

Rf«sj 'a||<Plw ‘'^’ {?Tt^t1t?, '5f1?ra^ C^lc*il ^C®ll I 

'oi^M 'srtwT %:?r 'Q'«fn?r 

Bsr- ^o.'^: c^ft^ift^'oriwt I 




(m '5R3c»r 'stMi'stw ®rr^ :yi%?r 1 (Trt^tlt^ 

c^rt^ll^ ^ '«iwr ^ ^’Tt^ ^ tsrt 1 % w:^ 

TOf (?R *rt^^ I 

’t) '®l*1)l^|’?l '^IrI(.<IJ S'Q^ 'Sf^CSI 2|tfll'St*1 »||f^<P ^t<l I 

■^r) c^il'dJlB?. iiiPi(.»iB (Lead = # 5 ^) ’tt«T 

«) i£|Bi (.»|<5 eTt^ I 

^) Woo’t^ <P<IC'0 ^hvlv^lc^l RC?|{.?, R:*il I 

^) ^ (Trt^lf^^Tt ( 3 % * 1^8 


'5rf^f*W1^ ^ott^ (?Tl^1?r «t1®n:?r ‘'Ifosn- (w^) ^l'oq?i(.<p csff:?r 

C'i'STTt^ (TTt^lft^ ^ I 


'£\ ^T?rtTO ’^oH’ ^rfs^W© 13 ^ 
i I (^- wnrof^: crr-^TTHTOf^ 1 

^ I (^- i5ci><^ l^^^tt: BR>f| s)<|»|< ^J|>| i5ci> W 'siNJW aft® | 
























































(Blow Lamp): 

^ ^1% m ^rnsjwT 1 *mt ^ 

m c^rar ^ I ^fi»nf^ Hp^ c^sBitf^R-, 

IfeOTPr *6 lHiJH 5*ni I ^T*f ^nh ^RI 

^■5iT*t^t**troi?r^Fi»iiR I 

*pCi*i ^l4c*i<i 'oM ^*1 'iR?, S'sic’lii HlflijIH mPI 

‘’Iteirf^l 


Ort-^ (Blow Torch): 



tsar- ^o.®j (^- I 


CTWM R^ W «tTtP^ *it'a^ w ^ ^ prcww ^ 

^Rl'dHC'^ 4 ilC^ (aT-W «?i I ' 0 |il 1 »ilbPlH ^l»il^ln tl^'*i'C.H CT •i«ili>fl 'SIWI 

'a|JlPl(iil?n 'sif^W *jj|>iw 'aiM«u^ ^ 'BtW at-*fl^ (Blow¬ 

pipe) ^ I 


15ar- '^ 0 . 8 : cgt-^ I 



(iRT'ST'Rr^(Welding torch) i W^«W 1 ?csT-^I^'Im*^ csRiRrgt- 
(High pressure Blow-pipe) <«r^ «W1?r (3lT-*l1^*tC^ C^-(J 8 plRr Ot- 

(Low pressure blow-Pipe) ^ i <(»loeM gT-*l1lp®r ^ 


•I®?®! I 



^) ^ ^ ^5?iRr ^ c*Ml?r %?r WT 

^\ I 


^) W ^ or- “PWT «lcs?r 'skM R4W eiwiaj-^ »iwi 

tSW^pacw ^ I 

»f) <4Jp1C>j4» laiHJ fe'flflll^t*! «|M|BM Plfl ^ I 

^) CTWtlt'OtW&Cf^iweRr^at*!) *rt^ <iro?r S'** «iwi)'*^^5a^5r1^t^wtw‘'e 
"Biw CTWfIt, aic®r ^tgw "^PT 8(g*f^csr 'a otw ^i 

•»lfi{.* Rpo I 

< 8 ) -» 1 l,C«lW ?.« 1 W ilwl (*I 1 ^^ ainRr^Rlt) ^ I 

^) ^QflQ^R**ll 'bI H3)^1 ^PO Ril I 





^ I <ll^l^»l'0(.ei5] ^T7l1^’1?r^W ‘»pf^<Pi51<P 

'© I ^? 5 *rM' w 's ? 

8 I c’li'ii^i R,Jiiw '5i^'^’i<p<i(.''t¥ •Tr*r1®r*r i 

(? I Pl«l'o|5] WSl(.ill«(*i ^ ? 

'5s I I 

H I 

br I (3%?, <|eiC'© ■#)■ ? 


io I (.*||‘®|R° I 

i'5, I C^ll^ll^^ <p|c'S5( IPt^ C<P*i <l3<l^h <P^ll '5^? 
ivs I C-’H'SIRk. ^ ^'IC’t^ <li<1^l<l <P<5l '^? 

i8 I W'Js OTl^l^ ^’t^S^'TtfW ^®tf^f^ El'S vs <p<l I 


a(H: 

ifi- I 


C<i^ I 



I <p5iN '’i»i?i Rc^ Rc<iw R*(?ilf^ <14*31 I 

ibr I (TTl^tf^v I 

I (.'^I'slRsc-v^i^ <p|(.'st ‘ij<i^vs siciilet^ii g^yrfwR<i5i''f ■pft^ I 


i£i^ 2 }^ 2 tf^ ^ "STTwr wrik ^ ^ 

^TTIN ^ ^ I vil ^%fhOs ^TTir^Wlt ^7711^ 

sl'qi^'s <p<il I J^vo^ils,^c<ih1<p|^ voH^liZf^t^^^f*fiX Rwi>*il <pw^ W’T 2|c?il’t <p<il '5^ | 

(TTl^tflv-vil^ ■^JeTf-^'WN^Slfl’ Sq|vo<^'^i|(,<p 2lCili«fi»|(,vs| VQ ^Rs|>i<l <P<1(.'S| (,'^|^|$K.<P 

^r«tw St* ^ I im ^ 'Q CTt"«#5t 

’lH'SpI I 

^ I (?rt^lft^ 2 jQt>iil?i wT'^ ? 

^ I ^Wl’f £tl3Rn^ (.■*PW1 R(.<|(>*ll <PtlCvs ? 

v© I csil'aj'lQvvii^ ^ ^ I 

8 I C>il*ilR^C*tW^7?It7?t^^7^'Q (,Jll'n4^«l ^ C^ P'^TNJTWI 





«tTt^ 'ec?rf^ (Gas welding) 

w ^ I I (?m wiT 

’1M t^sjtR I £ii^Fs<t> 2W^ 5111^ 

I lii 2i'|f«iic<p wr sifsRrr i sfi^ *tf^ c^ 1^ 

^i.o. »|Tt^ 'ec?rf%^ : 

^5rf^-'oijlPifi5Pi*i ‘'Q73I^ sMlPit'o 'oijlPilUPi'i (Acetylene = C 2 H 2 ) ’IjI-^w 'oif^cw (Oxygen 
= O 2 ) ’Un?!^ ^rt^tw '§riPi« sf^i^ w I W’f sWf=T ^i?rr5t ^br's 

sn^iT’t wf I '^i«^ic<i) ^ *n^ ^ttsr osft^ cpf^ ^ 1 

c^ (?iM3?ri^ 2n:?im ^ ^ 1 wr srr^ ^ ^ 

’tfsrcir csfi^ (WTH 2|f3Rrt^^ ’Itpt 'st:?!^'^ 1 ’Ut^ s|^ 1 ttstt- 

^) «t%-'oij|Pin5Pi*i «lTt^ 'Qt:?l%^ (Oxy-aeetylene gas welding) 

'^T) 'oijlPiUJi^'i ’tM '8T;?ri%^ (Air acetylene gas welding) 

’T) ^51% s^l^GiSJlc'st'i ’tM 'QT:?lf%^ (Oxy hydrozen gas welding) 

■sf) C2pn^ ’iTPf 'Si?i%^ ’IM 'S't:?if^ (Pressure-gas welding or Oxy 

coal gas welding) 

^fSTt;^ ^WiT ^ I ^ (C 2 H 2 ) c^ 

'oij|f>ilDPi*i ^ wr ^ ^-'oijif>in>Ri*t ^ i ^ 

i. ^‘FM’ (High Pressure System) ^^1^ 

^ 1 ^ 1 % (Low Pressure System) 1 
«lrPT 'Q^?rt%?,-(iRr 'o(h"b<p'o|: 

*rt^ <ij<i<^lw sltm (?NT ^ 1 1^ 

%nwsi^ ^y^ssT m ^ 2n:?iw ^ ^ 1 tw Rwhi ^ c<itr ^ 

^^^ 5 ^ 1^ '8 Pi'o<Hi|h1j'»l« ’tJPr '81?!%^ ^ I Pi>|<lf2fvs«H<| <1j<)^IW<l 


’trpr wt^*tjwr ^^<p'oic<i 1 

Wl^ ^H<ll<^W<l tfw '8 ^vil^icvs twlf^ MK '8 tv|<||stc^<l C^, 

C5?ii^, t'sj# ^ '8 ’Ttf^, TfHfR, wr, "ejtw ^ '8 

csraTsi^^ Rf^fj «Ti^ INH '8 RRst 

t>i'siNc'oti r^jIR w#^o £|c?iI'8tc*h '8t:?i1%^ <ij<i^l>5i ^ 1 
w&srIwK ^ 1 %^ '8 csj^iw ?t 1 t;^ Rt%^ 

'8 cii5i|vjvs ^ ^gr^R:^ c^ i£i^ (i^ csft^^ 

CSJ?!^ ^vojlR) "^t^iSf, ■^tf^ sTt^ UR:^ ^flf^,^lRC*H^1, f^ '8 '8Trf5t^ «Tl^ ^oR, 
'»||r»I ^vajlR boR '8 CSJ^IW ’UPT '8t3ri%?,->il^ ^ortN" I 

Rcj(I' 8» siciii®t(,*i ’IjPt '8^?!%?, '^5^ I 

'^) ’tjpr '8wR5<,-iii?‘ •^i^ic<ij R,»iiii*i &(.i£)><i l^s^r^ fi5^<i '^iX'PrM’ OT8?rr, 

^*1) ’tJPT '8 c?jR3<.- J1KIc<J 3 R,»ll?l»i K3p?‘ 'f^®f ^ '¥’11^ ^‘PTM’ (WTTf, 

’t) ’RPT '8^?ri%?,- »lKlc<|j K3f^ ^ ^?5*rM' CWTft, 

^) ’WR '8 t;?i1 %?,- '^|;8 ,|c<i) ocvffti w c^lw csralw^, ^'®)|R i 







*llt^ «ni% 5 .^re 3 FlV^«Ulf^: 

*OPr n^c*m "siWJCsr «lT8t ^tC8f «ilPic?i OT 'e«il%^ ^ ^ «UPr 'e«(ffe^ 

1*1^ uq »tiPr 'Qtfll^^.-'SRr w i pt "BTHr 

«i(3i|Bt*i ^^it- 

ff I <I>||?|R4 RQ1'?|I, 'bl^CTStsf, *11 ^*1H CTBl®rX'SjlR 

m(Flme): 

^fl^j •twt^ nRwn wr PT ^'il'o ^ ^ ^5lw ^ Flame i c^ 

w *i*fK ^ ^ ^Fm «|pim ^ i ’Upt pwar C2H2 w 

■PNI? I«*il5 tt^IT- c^ (Inner cone), "STO^ RI^SPi^ (Middle reducing 
zone) '!»ulPili»l»i»i Pptln (Feather), (Outer oxydizing zone) 

(ff^r <4IHWi«ll'i‘ (Flame envelop) ^ 13 ?^ H (streamer) W ^ I 'PHT 
« ('^ «PPt?r) I 'a|jjp|I 5 p|»| «|JtPr 'S'SM RpIM J»' 5 .. 0 % 

^.*\% PiPl® I <ff5r ^ PWt ^ PflJtPRT I ^<5PlT»Wtt 

’1«i»ik^ ^T®Pnait 'aic’i^l PNH ^t*Pnail ^5f*tPF '0oo*C ^ I «pIcbmi 
R^Ic 5* 1^*18^^lo<i fi'ov ^1 ^1 ^Nt- 

^ I •«Pl4^l^(Sf^PNT (Carborizing flame), 

'5.1 RwHPNT (Neutral flame), 

« I ^l1%l®ftPR.PWf (Oxydizing flame). 

(i) 'flltUn Ply'll (Carborising Flame): 

PT'^JPr 'aiftlOSM 'aijlPilupi.^ •l 1 CJ^ 5 |t^JBpr'® 1 ^ 5 JC*Wt^^|W GfT-’IIV’l 

^ PNtPF ^swfPrPwt ^ I ^srflicBPt« «iilPii5l*iw4 
o.jft 8 i iSRt CffPRT «i8V W Pfs ^ I PWRT cfs (Cone) 

olii’ilc*^ R*!!® Hht<M (Feather) *111? 1^ w 


Toticli Bliislt-White White LjghtBhie Puiple 


iS f(3148 "C) 


(^ 'aiftl'bl^fibl (Oxidizing Flame): 

OT ^ 'ajlflC'SH ^ 'aitlPlfiJPlH ^rsil^ *ltPr, 'sif^ceH ^ ^sjcW ^ Off- 

*rt^c»Rr'’iPiT«l1^*pr<flPl^'fe«^^i'*itww^R' (Cone)1^^*tf|^«l1c^i 

4Pwpr'2*wf'^3^^<«i^^^ilBit^^i'flPife^'«Rr^pra''nPNtf^(w) 

’ifi'i'B PW ^c*i (Pl'**i) 'ociife^ 

li) ^(PT ^lll^ I vSSbr^l^ 

PT? <4^ O2 t C2H2= 1.5tl ^ I 


Torch PuiplBh-White 


Light Blue 


Puiph 


pin- (3482f'C)j I 



'oul’s 




(«) (Neutral Flame): 

OT ^ ^5rf%iw=r ^ ^ 'auiPil^lii-f rK'ttlw *iiw, ^ CT ^ eit-*iilj*r 

vail51C#( R^H ^ I '^nlir 

(i*N11B) 5|t^ ^ I sfrefilt C#t ^ ^ I >i\ «p1<ic*I 1 ^®r, 

^1^ ^'©jIRw 'Qc?ift>^ ti| <Mc»m 1*N1^ ^cn I 

1 ^^l 5 rt^^W'a^ 8 o 1 ^(?r* i 02 tC 2 H 2 = Itl. 

Torch Bhish-White Light B be Riipb 


^i> 58 ^^C^^r( 3240 f'C) I 

^r*iw 'srafei i ^Br «lCTt^ 

^Hwi •OBr 1^wt I >iiwfl 'stafei-'inr tjH P^«aiH 

^fHT I "SW PlSUH ^C?l <ftC^ I TfsT- 

^ «flpr l^iPi'feiuw c^wwlSfl PiPi'&iww 'liic’w ckpibt '«aiWi Biainr *i|siHj 

^5*)^ >i|(<ilii WpT HlXcH wiiiH ^*irf 

'*!) Gr®CT6?r^1?T*lTtPRrBf&^^r|3JBr CSl^ln PimH ^tn ^ IStH OsW^s^ff I 

mCRT tGRc"H *jj|t>M bM l^?l®*l 'ec4ifij<^ <Pfli I 


|3|pi*iw^ M*i u^mrssTs 


^UtPW-ItX 

T»il*i«lwn pW e «i|j|\o-j (Mtipis 

6spi1^r 

'a(11PB=r 

Kg/cm^ 

PSI 

^8 f?r* = 

^8 f 8 = ft3 

^jll»lllJPn 

15.5 ^21 

225^300 

1.7 ^4,2 ^5.7 

60^150^200 


125 

1800 

2.8 ^4.9 ^5.7 ^6^ 

100^150 ^200^220 



C 2 H 2 's O 2 bBupt ^c'® ^jpr Rcwi fiRs?r 



t5|19psRim 




bar 

Lb£^m 

bar 

Lbf/m 

Kgfi'cm^ 

bar 

Lbf'in 

Kgffcn^ 

C 1 H 2 

(MO 

0-500 

0-6 

7 

0.5 

0.6 

7-8 

0-5 

02 

0^14 

0-200 

2 

25-30 

2 

2.7 

60-80 

4.2-5.6 


bi*i Ruairt^ *ff5fl» *rWs 

b I l»i1*l’elM^ 4ca?l*i '©jlfi'e I>il5|'a»l<i eapiBr PtiaRT^lBllw csRBrw^^re®’^ 1 
^ I vd'oii PiPl’olww CSBtBT GJUWB^WT ^mi 'C5<(|Rp^ C8|5Tl?r C*tOT3r Pit'^Pl'S’ln *ll*l cic^ 
'QUlf^ CSj^ls ^uo ^05 I 

«I 'si'4s«li) Arewls^j mPibi ^r«IW^wrl'4flw «|c?il*t^?i ^l? ’Ijpr i 

8 I bA "^<1*11^ ^'SBT 'SIJlPlIUPw *IJ1C>W Oepfl?r (t C^% / ^ Wll 

(ii^^l^cuPBr oeiBBr o.a- o.«j /^ 





(t I ‘Kf i 


^i.8. ’im 'Q^?l1^^ Ai‘^iH'9 ^ICbUI : 

i. C?rQI®#^ (Regulator) C’tW (Pressure gauge) ^ 'aif^c«t*i ’iJtC^RT 

I>lPl'*l«l, 

ca^Z»fB?r (Regulator) CSpfl? C’tW (Pressure gauge) ^ (<|^ 'qjlPiI^Pii ’1 jI(.ji<i PiPi'wl^i, 
o. 'o|j|Pifi>f®i»i ’IJPT esprit 'oj|ei'» (Hydraulic back pressure Valve), 

8. Rl«fj 2t^5l^ <p|(.'i5?i^ ^c<il^ ‘•H'Sfwi’ (Nozzle) 

(?. ^ (Hose pipe), 

'b. PiPi'®lw<i '»j|«i'o rH’®c®i'Si (Key), 

’f»PPr (Goggles) 'Q ■5pJ^^5|JtC3PT (Apron), 

V. *(1^ '8 c<iRs<, w's jFt^ I 

<&. >lj|o ^ ’trPT «Tl^, 

io. 

' 0 ) 1*1 <1 (Valve)i PiPi’wln 9 f.'s ’ijpr ^ i 

'0)h^ I 

PiPi'cjI^i ospft^ C^tW (Cylinder pressure gauge): PiRi’sIciw 

's>il'5i5 CerB" Cfipll^ (?fsf (Out Let pressure gauge): 'SiilR>s, 

esprt^ C’tw^ ^ I PlPl'il^l w ’tTPT W ^ ^ ^ WW ^ I ^iPilURlWH W 

C8pfH ^■'1?r VH R»(.®iWI*^ £tf^^ OTof^ (kg/cni2) ^|w ^lo'o 

(RS.I) ^ I ^ ^5i%<5R?t^ TspiT cspfm c«tM 9^ ^ipjm ^1^prs% 

(Atmospheric pressure) i 

8) CT^ wl®r5 (Safety valve): f>iPi'6lw>s 9 ^ i 

(f) W CireesfB? (Torch regulator): iflir ■^klt*)) c|[T-*t%^ ’iTl^’Rr 'PM' 1^wf ^ ^ i 

'b) ww»i'5w<i 'PM Riiai'-Mll) ^ (Pressure adjusting wing nut)8 

(3^(.«i'5c>sih 'oi'oj'a^of'Ppft^ I^«aiH I 

*l) Tf ^ (Rubber tube or hose): sHlfsros' $1^ i "siMT'f^ 

«1lPT I 

V) (3n-*ft^*l (Blow-pipe): ^5|%SM ’tTM ^ ^ \ 

W "SIWT 'fUlPllUPlH ’t%W ^ ^ ^ 

^otw Csft-<11^^ (Blow-pipe) I ^M?r ^ ^ (Welding torch) i <p|(.'i5M 

C|[T-<tl%*t RR>:^ '^Rc'sr^i ^ <U‘iRh ^'5^ i 





ffer -^^.88 I 



Jft) (Nozzle): >^1 ^ tiff i cift- 
t^wf w snsrtwiT ^oj^’T 

^^ICVS ^ I 

fM- ^i.C: ^ 'S *I<1(.1'SI •i'srsi I 

10) PiPi'&l^ c?r«csfB?r (Cylinder regulator): I^iPi'^lwo 'sm c^ ^ i 

Mji>iw ?sc^ (srr-’tit:^ ^c«f*ir f>iPi^iw<i ^ (?r ^srt^ 

<lj<l^l« '©1^^ C^^5fB?r I 

11) W (Welding rod): 'ei?lfe^ ■’TSRT (JSfl^ «rt^ ^^lnlc»i$i «1?IW ^ i 

'ai«q'3^lii 'oih(.'© (£rc^ ’iPitii (?fT®f <p^ik«il ■55?i‘ 

I w (filling rod) i 

'aijlw->i5|<i (fire arester): (Flame) f5c^ ^sfsTot^ c^ c^ ^^PRT 

'“t^ <pw PiR»ofi <)iii ^spt^ ®f-*n^c®Rr Rj'ow ’sri'o^ ^fw i <ijI<p <ic=i i <ji4 <piiik 

^ Riia‘1 'ST'lj <<031^1 "iN <p|?ll^l 'a|j|&<l^l^l I 



’^l^^h'©|s 

’ijpr 'stitRjiy.'^RTfir^rsi¥ RjjRiR'® '^h<ii*i'o| <p<iI SB'®- 

i. PiPi'®l<i ^tl^’T, ^'ojIR ^(.<il’j 6|R<('8> ZINC'S I 

CB’IC^R Pi<lM'al<l 'st'IJ 'QwRsk, ^l®r <Pk&51 b^ill RT 'QClrf^ ’f^t^PT <P<I(.'® R,(.<1 I 

vs. (.ncR.'S '^W-<p|’ic.'!? Bril's'*lU?r C^'5?Jir i>l»iv?l«it'$R^Tsrr'^'i|jlCeiH I 

8. C^R '*II''II^ *p?iI filoiihl <p<il ^t'o R<i'® ^l^c's i 

(t. <ihiw<i •iei(.‘p^^yrsRr^5rrQRRr^^w^iP5^^'«iNc's^ i 

'b. 'sciiRsK.-iii^ ^rsRT «UPr PiPi'®h i 

*1. RRi'®R '©jhc.'o^i ^c<iR?{,cei (RsR 'STlPfR ^Rl I 

V. C?r©^e#^ '5J1eTC®?r ^?JPlT5t OTSft ^ ^fW '^Rlo'© ^ I 

S9. f^^'0|RC'Q<l <)1^W K5T ^ ^ R'oIqiR 'SRI '0|RR^|^ <P«1C'® I 

io, ■q'^i's^loi 'fthitil ^nWRT 'il^t^^fl«TR1?' CWr'’'^»ll¥eiR'5R <p<i(.'© ^ I 

'Q PiPi'wR '»>|«i'o <i?i <pw ’1)R <i?t <p<i(.'© ^(.<1 I 
C?rQ(.®l'5<l If ^S|l ^l*p| PlBl'»l<l 'OjI'I'O '^eic,'© I 







i I <181 O'® c^wt?r ? 

'^, I <piifi5 sr*rt^ 's ^ ? 

vs I ^5J%-':>lj|Plfl5Pl*H <IJ<l^'o 1^ I 

8 I Lbf/in I Kgf/cm2 ? 

(f I ^JlPlll5Pl«i ? 

H I C 2 H 2 C^R ’IjIC'^^i RX(.<p^ R.C'^w ? 

\r I i/^" <ljlC'^<l n5S<i '^I'll^Cil ^P'o •i«tei <i)<i^|<i <P5i| '5^ ? 


8 j^: 

t» 11*MT'^ ? <Piin5 'Q '#i"#t ? 

10 I fHlR f^>j|t<i ? 

11 I Bl^'o I 

I Wt^?R5^?Rr c.<p*i <ij<irR <P5iI ? 

ivs I iA" C2H2 'Q O2 ? 

S|*r: 

i8 I ’Ut^ 'Q]:?l%^ 'Q^ '0|C«llt>ll I 

i<? I ’tJPT 'QC?<Rj\ RXifl'l'® 'O’^tPQ'C^ I 

i'Ji I lll1^W2t<|5R'Q'#l‘^ ? fi|C.'SJ<P 21<P|W51 I 

I «J%-'0|j|PlfU1^1 'SC?!^ ii| <IJ<l^'o ^©Rlf^l’3 ^lf^<p| '6 I 

ib- I ’iTiR 'ScilRjv, <P<lR RW >ih>qhvs| 1 

'S||C.®llC<P f^(.I>51 £(?l^C®lR S'QI^ WhS: 

(TTt^tf^ (£1^ S|^ ^r|f4pS«tR atfSRlT I ^ if)-^ ’MtfT 

^ ^ I ^smisiN^ RwhI ^ 

2 tt?rM' wt ^ I Acetylene (C2H2) <3 Oxygen (O2) ’UHTra' ^rsrw Rt^fwa 

Sjciihf <p<i| I vs|^ ’trPf 'QCilRjv'Q <1®ll I RXi£bN J1<psi 

'QT:?rf%^-'ilR <lj<I^R I 

i I (Rt^tf^ (R^ SR^5R s|f^ ? 

I I 

8 I S|^ Wf ? 



%^«r ci|f6v (Single phase motor) 

^irj|41^*rRPT ^s|C«l>WW •llSohiln acH^n^^i-a (E*rime mover) «l5i*i'05 
^cn^^pjh Wl CsjfSCRT I CTfS^T 

*i%i®Rr« ^ ^ancat 1^ witf^ ^7^ ^ 1 csifu^pi^ ^ 

H’lRpr«t^w®Rr ^ I 

Pi W CTO C»I11SM4 : 

CSrfl»BRr^*l^l1^: 

\4»<h ■I'lkl^i I^%51 ^*1^ %?r ‘iRsfS' ^iR^li) »i»il«<ih«1w tot 
R^^ lsHtTOsrc»Nt^,'g^ "iil>^in» W5»r^1^^r® ^tf^ 

eiCBSt (Torque) &h1co^ 1C5lW wow PlPi« al'olw^ <iraf*r ’«ic5c^ i 
R'jjs «|nK l^w ^TtOT I 'aihln «i^kw *)l<*ii ^Ri ^c."i 

Ryl^ Mc^l? j||ii I Ryl^^ R^'o 

*ii*(t(. MlJni?! i>*in *ti'ei?r^ I |5itw W8t ^ca 

'jjl'ijcjir^ilf^'^% (^1^ «lMw *iaw csifB?r 

^C*1 I ‘iRlf*r ^lfl*i- W*l»i C^3r p«»5rafl>3^^,.^, 

^ 1^ ^?i1w ^R^lDe* ^ s ^^ 

«llRt^ ^ (^FSt) ^*1^ ^ ^ 1^ 

^I«<i 'oi^pmc.'l R*1?i W( I |-LL| 

wi*il C^*K "HR^I^J^i *1^ Rw R'3j'\«d^iR,'o I I 

*IW C5N^ CTORT ^ ^ 1^ «R1C5!5r I 

QkiI ^c*I I <H ^R>5i ^Rci*!^ C*rf5?r HR^IDh R'i^is eRI^ i C^3I^ 

«I«I1R)6 ^c*i ^R^llllt emeu's 51^W1C*I I 

Picw CTO esrfSir ^I«c'® TOt *iRr ^jIuo cafB? I 'fe®!r 

'8111^ ^ «ltc^ I C^fSCRT ^11^ ^ T»ITOIK TO ^ »£R^ GrfBGRT ■at& TOW 

'wiRR»^ 4 cTOI^^^RTO^TO’^^ I c'wwMi wwK^'® Riicw «t®tw^^c^c*r wlUw 
W»k'*R‘ ^ 'BfSIT ^JlScr ■RijJ^ »il^ 'ailwR'o cal^ 

WOiW '0||5»^*l « R^4cHll 'Bfsg^ «rwt^ ^HCVB <JllC^ I T5l^ i| 

C*(|u<IW <^’<!»|^"|*| culwn ^«l| W I 

4C««|>I<C4 bWWM bhi fii'el^'H -Wl w ITO- 

^ I fij|i^»j *i«h: csrfiSr (Motor), i 

^ I 4JMII»IiJiI, ^ (Relay, Capacitor, Centrifugal 

switch) «l^1^, 

« I cTO^1®®1^ TOiT «(c5fer (Over load protector), osl-nR 4(0 'uilwiJ (Pressure cut out), 
8 I ^sflTO «■5K«l1c4i^ (Termostat), (»!|»1R 4|1> 'silSlJ (Pressure Cut out), 



wlsi*«rlwl«i 'a(j|'» 




15|m CTO t»l|1»t« «W1sT Hi»|s 

I^ICW CTO CUllSC'iM •W^ P'lPl^'* 4^1 


Fan 

Cover 


Capacitor Housing 



f^- CTlwCtW f»R»'0 fSui I 


^) (Dft^R^), <<) Gifs^ (’j5i?i»iH *0 ^ ^) R?iiR^TOnr,«) 

%|11^ ■?) GlfB5r*lrl^, ^ TBf) ^) TfJH, «iB) ^, ir) ^ 

rISht, ^) »1jH(.^w, if) jvjiw, *t) wlPfiH ^ iJlPfiH ^) wil^T-ih 35 , 

uiPTmH TOfir 


CJrfBnRT 

OT '?ig‘ '11^ fiiw ^ ■gw HIPC'S "sit^ucsr (^;^) ^ 

^l®r '®lw C*lfl»?r^OT' I 


^) CTO^’<l]1^^*Rrt®%^sBr csilS?r ^ spPtiT I trsit- 
i) PiCW CTO (Single phase) CSffC^, 

^) ^ CTO (6f-CTO) (Multi phase) CsrfB? I 
*•0 8|TO ICTOT- 

i) 1 ^ 1 % (AC) CJrfB^r: Alternating current W "511*1^ c*nS?r 1 
^) 1^ (DC) csrfB^: Direct current i>lPi'o csffB^ i 
<0 illPl CTO Wl'B^C'P «|«IH'S bm 'Bit*! '81'*! <Ml *ll?l- 

i) C5|1^ (Induction motor), ^) csrfB^ (Rqjulsion motor) 

o) Pi'<wl*il'*i C*riB<r (Synchronus motor) 8) Pilsef cs|liB?r (Series motor), 

■^) i>i^^*l I»I« Pic»r«i w«f csriB^’l^'^Pit- 

>. CTO csif5<r (Split phase motor) 

pifg^f (Capacitor start motor) 






«. Hpff (Capadtor ton mote) 

a. 4 *U ^iJhlPfar (Stat lunc^ocitar matoi) 

e. C<1t*r oltof (Shaded pole main) 

«> ^dWlia <llf aftg (BMiBhmm atm* muiiK ev'FTC ft(FI 0rfrO 

(LtaivaBal mDtar) 

Wftflawm orilJi I am- 

>. nfrCSliiQla fefnilsioii mocor) 

^ Ji» BlW^I «f?i (Conipwiagted lapwliiion fncitaO 

«. afeftf%vt444 cqfra ^L^ulsioin itattiiidiictkni motoE) 

a. tl’llaiH^!BllOi?OQ#t^^i]liifliniDdiictiimii]i]^ 

(o) Oifai 

4owF orfbcH 
OTT ^ UTl iW "Wr OriWfr ^pten dH^mf 
niiMfto ^1 etto « 
mW^Wf W nbrque) l 



flO'- f. MWia ortH I 

fhWT mi(M 

fMcHl fl I 4^Cfl|6CM 

ftPl" ^IpCpIgh ’awt 44o^4l4*mt 

^WwiW 'nwWfc^^lwi 














('i) (^fBl: 

I^NcaFRPf "MW? ^ *wni I *wiii "^pir 

’W’rito (afflwtPi) ^ I w wffinnr 
cw « flrilftr CTiw 

I^Hc*i*n*i ortSff ^ ^ CTfew 

b^Ed ^ CWbiH ’Ift'a CBflJnBT 

•ri^ 'flw I ifl% PlHWMHi»i Plyw 

OTF CTfUff I ^-(A) 

o^fBr 01% I 

OO^%r0r%: 


4iWi .-^ 



% |3|He*HW ffl% 



ftw*r w*r PiRl«i oriteow Itj®!. 
csflftfBW ^1^1 ^ era 1^ « 
'a(lt4»1fl ’Plftw ^twi <l| 

ffl%W 'fePt ^<RT PlEW 
(OIWH «W5) fifll bliTlWl *fW I 


%- PiRl«f 01% I 


WW 

CT^ wfCwm (^w 

"flltt^l 'ocHfllw dll^l 

'flfftftWT ’WlWlW *1(!SJ» I ’*pdtb 'W 
’^!1%’^ (TO oriSOTT’^ill’l CT%Wr *11^ 
s®9S ’ww ^pr oi0?WS*iw ^ Hw 

^1% '9dftJ%Ainr ’TEPiff ^BT onr 

01% Plw CW fflltow 

•olT Bflfcs ^iwi Psifr OTW c¥%r ^ll^ 
-dnr ^lu4 cb|l4v ^pfwt 
'Wrtl Qjcadiiig) ^^SI% 

'airt^l (Lag iti g ) 

flwi 










CSPT (Main) « ^!|1li^ 

^1WI 'aft R>1W Of'SnM CTfUnst^^ l -^IliJV-tiBr 'I*(H « ^IlC^ 

((Rr ^(#1^ ^flW fcoo fff fljl* '■1^ aH t^"la ^ 

^RT'lBRr ^IW Jwo 'Bl^Vj*! I 'fl «<RRir^ 'fl^ 

CTOT%vli'^*awI ^(StfS^^csw ^1w wr Iw'wftjftii'lw «WII^ 

^*IHRr ’TIW «n¥ J>oo ^HTI <<l OTflSftT P^»t 

nltfCM ^OBj ^\m 4UI 


^ CTflftT: 

•litHfl ^iMlPl'^ 'ftft «fBfl w«f 
wftnw '^cst\ ^ 1(1^ *iwt 
CTl2pW6*ljt*r ^ ftw 

'VJMlPiUa ftfiw ^ ^1 
■^FMIWJRT 'JPPBTIRT A Olftwte '*11^ 
*11'«l| ^lll I 

■fiai^ ^JiflSV^jMiftftsr mflsr 

'B) ▼jHIPiTJh wftli 

sa CMftua ^li^r *rt1% ^jMiPll«i ^®fl» CTftHT'*iOTti 
aiWWl CTl^ CJ|®W8*lJl*l ^ftw 
^1 ^ '^^rn^wiw 



^Switch 


Stutin^ 

nmmr- 



Ca5>ajcitflr 


Rtming 


H 


B) CTftft 


^A. 


(' Motor A 

4p^ - 


iSai- w1WEj1*i JSft wfEn | 


f6«'- CTftff 

laft (£iT at?Ftv 'Prif ww CTftff ’sjwT I ftptwiw 
‘Ewft's cflfMJjlwa ■nWwi 'Bw 

caftrtul'T priUr wr i isv PilGPi Rc>icw 
Positive temperature coefficient 

"flPP^ ^1 «mw ^ ^ fiwo* 
*iNaT ej1W?n*r c^^i wr cJiftcsw 
^tswT artft ^RI'b ^ ^ 

"TO RuHt ^1«v ^11^ I 








0 ) rton c*tH nflhh 

^ ^ I 'flf ^ff 

1 ®PJ 0 lfl!*flfl I 'Hflw ^*( 1 ^ 
c’llwfl bMfbkff "11? ^ I 



M^imindin^ 


1^- c"kj» ptin Pilfci I 


«i)^|lf«ih nNk 



i< 0ifSm ^431WM flPf I *fl»>5rtS^ «vA!Ax 

«MIP(frfl TSf mwi 

^lICn^wHiPlifeT^'Sw^ (;HG?Wiih 
iil<ijw Mhi *iw^!llll^ 

TjHiPItwfl ’Mfr ftRur ^ irtfti 
«niPjhi v» *il^ ^ niN b^vi h\w \ 


1^- 4.^^^ '• ^jUlPItfl I 


^)WN*rfWc^1hh 

Umvosal'■rf i <i ft(W wif ^ 

nfbv I AC « DC ^Iui4 mvi 
^tw yiftfl vn i 



13v-44,mi W«i^ offr I 



c^ ^sfst^ (3fir%i^ ^^11^ ^smr ^ ’ii<i4p<ic.ii^ 

<P<ll '^^TI OTIWqwI^ R>*if 5 ^lf^*ijl®l ^Ic*^ I c^l' 5 'Sl i>®lh ^ 

R»5, i^f^-RftjFo OT^fT (?T?r I 'Q^ I»i'i3l<i «ijlc*^ JiKlt<ij <p<il '*n¥ i ^'8= 


iij1^'c®Tt?r Rci><i (wirr ^ii?rr- 


I^.fv|<(> 

'o|<)«tl 

’tIM 




^ilcvi»lf^l5lw< >lKIC«|j 

<ilR)?i '^il^lc^i 


(,'^i\>^ ^fS<p 







\!) 

Kf? 



8 

'Qr»PT 


^■^1% '^'iw ■jfl’ 

(t 

S||$C'*\!j 

WwtC®T « 8^ (mtW 

*3iPr*ij|(,®i 'Q 'sr^o^sr '^®i(.<i 


s^sr •f^if^g 

«lj|C'»lf5^l5|W<1 ^t^n?IT UlfvfHjH -ST^rtllKsr A, B 'Q C Rcill'S’ 1^5# 

(^) <P< 1 C '0 ■^- 

1. A + B = 7 , 

2. A + C = 5 , 

3. B + C= 12 

■SIW: 

'^. I^»ifi 5 "STH^ ^sPfsrt^ , ' 0 (\si£l'^ <P(.?I ®1 'Q ^C <||’1 ' 0 ||C 8 ^ I ' 0 )»ij''<||ij I 

< ^^rsilt 'Q i i 

’T. RW I 'ol^ 1 'S 2 C^ »il(.*i<i ’Tt^ ■'tR^ A 

RgjviH I A ^ ^ ^^5^ B 'Q C ^ 7 'Q 5. (71^^ 

B '8 C -‘^1^ "SR*)! C "stK ■*^'5*1 I '©1^ C ^c<i '5|I^*ijl®i ^pN^I <P(.iK.®i C^T*r 
^ic<p I B '5|R’*ijh ^t^‘tc?fT*f «ll(,<p I 

Common terminal = A, Starting terminal = B I Runing terminal = C. 
R'slil *f^if«: 

^’R^ ^ csfi^ 'sfR^ ’sn?iT (?r csftw ^ (cm) ^RW c#r (?hr^ (TT 

'Q 'Blfsf'jJlel I (TT B 'Q C C^ ^^TR^ I 

'®l«^csT^i1% A^m^'5iR*i3|si I A m^gR^tmi (?i1^ (B ^ C) c^ c^I 




































C5jf6^ ^i£i15i^ ^r«tT< sfw ^ ^ I csrfe^ 

W2}^t^ TpM ^ I s^ 2|cy|'SrW ^ ^ Wsl^ csjfe^ <1j<1^N w ^ I 

WT WllSWH 'i(»si^l<l «lj<li^l<l C^ WRT wol^l^f^ Wll3t<l<l <)i<l^l<l 

c-spwi^i vsll^*?! '55*11- 


£t>\^ 


C^|i5W51 'ST^^voI 

C^|l>C 5151 <I)<I^I^I Wil 



'STIt^ 



b 

’^Jkvb^ CMm 

l)(?-vbo 

bA^o - i>Ao 

wfiperlcf^Swi^ <p)h, c^li> ’tNt, 





c^?it^5t?it^^'ojlRc'o 


^iSR'olWel 

bbro-vs'^o 

b/8 - bA 

SlI^K I»<n(:5|p^CJieil^(:5|pt^^\Oj|i^|CVS 


f^^tfrcjpw 

\bo-\5^0 

bA^ - V8 

wfipSflwiJCfiii fji** ^ 





caniT^ (t»RJwl^?) 





'5n;?M 'STjtf*t? C5(f^ ^'ojIRc'o 

8 


bbrO-'HOi 

b/8 - b 

I^Iip'SflwiJ?!, fip'SrM, 'a^lUlfj 


^5JT^|PiI>5I 



•j«nlf^, •jsilfi, f^- 





f^®fv|R>4p|^M, cairns, ’tT^^vojlfirC^ 

a 


vbo-'^vSff 

b/b;? - b 

-IT 'sr^ iJI^^ <^c*^>^^1,4pjM, 





(3lt?It^, '3W^N C^HH, ^'OjlhC'o 

vb 

'S 

v5^0-b^OO 

b-c^ 

'S(lVl C^-pK C-p'^ 





t'5l1% ^ 'SC’I^ 





^'ojlRc'o 

‘1 

ft«t1eT*t^T 

bSo-'^oS 

b/8 - b 







i I CSffS^ "^1^^ ^I?T ? 

I ^'«5lw ? 

vS I 1^1^ '^5C*’2pft?r ^•SlC'i'Sl C.»ll^51 <i)<i^h '^5?lt'^ ? 

8 I ^ <l«1(,vo #)■ C^Wl¥ ? 

(f-1 c*ft^ c'lH c^sf^rt^r ? 

'b I ifil^r 'Q C5jf6?r <p|c<p '^^?T ? 



V I C?FSf CVl'Gw<| ^ 


Is I PlWiS-MM « wl'5w<l 'Siwxl^^# ’fT#rt^ I 

io I atlt^r I 

I f53Pf^ F^^c^sr csjfSc^ '^"^1 'Wt^ I 

ivs I C5rf5^^^JR¥^ ? Cij|l3w<l (TKt^ I 

i8 I t.ill'Swtl <IJ*1^|51 's|Fl<p| 1%^ I 

I 'iJlFfuM <4^1 I 

’Tl^ 2f»fswm TfhQ: 

<llfa<p ^c^sl^i-gw 'Sfi^ csffS?' «^lc»i’a w WT ^ i 

^ 2fi^ ^ ^ ^ ^mjjw ^rifl^ 2t^ w&^iwi5^i ^ 

lilTlI^ <pF>“HIw (TPSf c^rfS^ <i3«q«?,h ^ I F^«T ^J®Tr F>'»R'st l 

c^f'H c^K ^r*J¥ ^5jt<’ftFf5^ <ij<i^l<i I MFD. ‘pIw^ <pc^®i Fc®i<i •’IIrIwj •’irc®? 's 

CTp^f-^t^-sTiTr I 

i I CSffBc^ Tit® I 

^ I MFD ^ C^WI?r ? 

'S I <i1ai<p '*tf^ £|ilc*3<i ■^JNTf I 

8 I <piw‘^ <pc?i®i Rc®i<i '’ii^ic<ij F^ifB' c<p®t csrfBc^ c<fl*Fr <i4*{| i 



(Relay) 


%:eT ^ i 

>il*i)c»i st^K ’'i^lc'il <ilii 'olw Qc®i <it®i I ‘^6^’ -^1^ ^ I 

c^rfs?' sfiir 'K? hroYo ^otM" ’if^ 2ft'® ^ c<i¥ i 

(?FSf, (Start) 'S ^ (Run) '^5 JT^|Pi'5<i Picsr«i CW (.»il'5^ic<p «q»<ic'o Rcei<i 

2n;?rtW5ti 


'^'S.i. ^l®f! 


(?PW CV||'5W<I >l«ftt)ty ^ ^ CSPT ^ m\ 

^ ^ ^ I ^ '51^ ^^5^ ^sfc^tx c^ >il^l*ij<Ml1 ^ <i»«t«ni liwl^ ^ I 

^^t1^ <)»C?IC'=1 <lj<l<J!V0 ^ f^ ^ ^ C#t «tw^2f^ ^ 


^ I C'^SfC'iJ CTl^ 1)1'^'^5^1?r^fSttr Ro®! SfJqHvs ^l'St'©C®ll 

(i) <p|w^ <PC?I«11^^«T <PC?I0«1 ^ ^ 

(^) ^TC 5 ^tf*t?ITK '^’1 iPi i 3 wa «Tl^ W 

(vs) I^IUPi Rc®i <p|w^ <pPiw •'SiIuTk, <pcij®iw <pw I 


Hct c«tt:^ \fo% ^ 9f% aft® wli5w5i 


<PC?<t«1 <PW WTTI 


(t) 'QTTl^ t^^eT R,cJic<i 'Q^ C®rt® (Over load) afcStc^ 

^tll¥ ^stw^sc^ I ^s1^ ^ 1^t?T ■^JWs Over load protector i 

®) Rx.®! Rt®i C<I»H '^rw R)(.®i <pw «r«ij 




A. 1^t?Rt aW^rc®»f: 

i ^ ^^5#^ <ij<itfN 2r*fK i 

RI«fi 'g<pw<i %?rQ ^ ^ M*ftiii i t%% af¥t^ i ^- 


<p|w^ <pc?i®i (Current coil relay) 

< ^ 'STixt^ ^ (Hot wire or Bimetalic relay) 

’t. <1c'5*iRiil®i (Potential relay) 

(Thermistor or P.T.C relay) 

CB^ rc®i<;^R<p t^t®t (Solid state electronic relay) 



%?T (Lock-out relay) 







^ ^lUI^ -ftW flIWi 

4 filW* 1^5r^ IBrr ifilDlPiie ^1 iflreff 
yHw B^ ^cfl*r «tic¥ i ^nWi)? 
filffRT ^ ^ CSrfSBRT ^III^ 'euftRtV^ 

>HWIH ^ I >W«1CiW ^ ^ 

^^1 wrPrcHi^*iar^li'^!fl» *icii^ 

^npiW OTfliiiw 'fliii^w 

I ffltBr ^ *l1^ ^jPT "^Jl^ 

(Back E.MJO ^ 081 e^** 

iiil^ 'suftj%^'fl wi 
^1 wr *11?^ ^ RfS^ w 

'«fll5J^t,-(inr1^^*l^l^’s(v 4M onr i 'asi^fin, *i4^ ^^414, •H'snitw wflSfl ww i 
4)^ wiffllifli ^ ^ ^ 

4 IsOT ®l^^wPi'9 vM fhri ‘•(Rolft'o 4lw i ^RKf Rf^rt 

^SWff Rw^ 4^1RJ8 ^ 4^ ^31 I fflrtiCiM 401W ®|^l«,-fl W1 

^J|11!^ *11®^ 4)3' 

RIB^ll ®Hr CWI 4t15^ 414)01 

oriBr fr*|08 4lOT I ’ftlFRT 4lf^ *ftflrtT 
ft®tBRr 4l4lHJ ftjSl 4pl0llr 4® 4tW I 41^1 

4(401 '8iPiR'» *l4t4 4pr flJSt. 4ft w if 
C^ftwliw 41®) ^ 4!3r 44441^ 44r 4W 
OrilfflW 441 4M 144^4 4flf 4®I4 CTl® 4(3*1144 
+l44 ^4 I ®f^ 4 4®l4 Rcfifl 4J44)BI4 t^oq 
’«|4 Oil® «H3*ter4J44j4®4l4 *lHll4M444t I 

•0 4lJB*lft4l4 ftW* 

4 Hot ctl44 ■*lf^ ^1431 414 4W 11?IOr ^^Jll 401^*14 ’IWBM' 44|JI4 ‘1W1W1 (44^41) 
4lWlR^44l44Or44^'4W®^ilft4CT44T'0Or^f|fl»i«4l1^«4l^lfetR^3i®lR®44l 44^. 

0|fl»4 H4» 41W I 44^*llBi 4C4t^ 4W 44l*l 4JWM164 4444 41C41 Olflffl *414 *1(ft 
wln^Rfu ^ 441 Wr 4 {gw 41^ ®^fl1t 414^*4 
ftiolflw dfPT ^itBV H^jHlftSwni *11^*1 w ®T®Br OT4 I R»y^ 

44l444f 41W ^WIt*H ^l(^ Rwl’i *1141 CTWRftW 
^jHrjmri 45® S, ^ B, 4 * 44Ca4^Pf-«l4 41W 1 fflfli4 
^fn)S4 4Fir 41R4 i, ^ 4 <t Rft™ TSIRRjH ft^ilBc® 443T*f 
or84t^ 14l1^ a 4R.l*lPf4Jl*r ole® Rl%ii 4 Hch *wpii»i oreflt 
^1^0, 8, « «i4’('lf|Pr'Ul4*1 4*1 ViH4T-^Iwld ftolM ^1® 

®0r I 4 filOBT ftar « *t4l4 41?1«Ofl4 4l4 4jOlT-S I ’?J^ 

I (5®, 4 I 4^JH H, 8 I 4lC^8Hl ft^Dlfl, tt-1 
R(4 4^)1^, (> 11^ <i®, H I ®I1 c 4'H4, V I <®14, k I I 



IB®- 4o.«: ^(ID*iR^iH Rot 



Contact 
point 

Hot v/ir6 relay 
IBar- ^'S.'^! 44ii4ltlor i 


Fin ga-iiiris 



in hoh 

^□ntaict 
Point 
Spnng 

I—Bod^ 

Anttfiftitfor 
Solenoid 
coil 

Pltinger 


IB®- ^o.S: Rot i 






uulNiu'H miv 




’1) 

4 -tftlOv d™tlnrflT (PXC = Pwitiye TiDni$«niii» 

CoeffidDnO^^i >(1 flwfl i 4 iW bhiIi 

I^H 4|IVt W¥i mIBii Mlv 1i 

Tiwr4fr*ffl w 





c:, 


( Tvlotor ] 


(!CE3SI3Ii- 


"1 


T=rL 


^ ■■iji'-i |'^r,B'i 

•wfl WDft Am i 


iftli ^ I mHlf *W fliW ^ 

^' 6 iiw Pfltft 4 ^ wvi flhw I w ■pft' i I #tjl* ^ i ^R, 41 

B*i»ri 

•)^PlT dWHwj^RTR^ 

mm 0qflnr ^ 45ftv ftPiT *tft^ ^ 

nR(P'i, ui pfCviili} ^WHr^#r wi 4Nb4lC# cnIBi 'Pt^ VM ^ 

*tfr d¥ ^W ^|w®R^ wn owi 4w mto 

viitclr4 ^rtoipTf nitu 4^ 3ritM >if|m Rw i 



Itai- <W flifl I 











3) 



^iwi ’»w*r JiwWlPt vi*^ii w ’^i*r 

’RRHr^ OMIT TOKFT 

^e>i(|i^fl»j(HiCf nofm^ jsmv wi 

ftflftpw’^IIBl Hmi^I 'iwH 

<1T* ^ ortbr ww ^nwi 

O^fllT ^ »jl%» ^Pil? *1? ^lllll^ ^Hicn 
mwi %Vlc||auMl<4f^ 
’ifea ^aiw Hm I ^WPIW 'yirfmw 


1^ itpAi flw I 


dfW ^f^l iflIW #|flt( ^ 


L 

tl^i 

8 - 

*□ □ 


M cntart 


*iiMiik^^l « JfhTfwWRDi w ^ICT" I flllhl^ «*l 

^^^pT^HWl •IIW TJH filW's ^PTI 

^ w ^|W Hint 

^ flhff cnlbiini fl«H'n|*(^^ ft'Bft’T I^PIW 
^1 'flflf ^nwt ^IWIE^ <flWl 'T^ijllaw 

■KWWlt *1W|)^^|11 *I<WM I^PIM 'TIV ^QTI *llflB! 

^rtijtinBr wcpn ’*ilwt Ro*in ^oh *0flfl*n*r 

^^JllUM ’rtPf fltflfl •KI+ Plfilf 

•nwi TO" filtFH ^Jll 



□—°~U^ 

■ _ -1 _I 

□ q -« M i 


^ Tr^ij^gt^_ 





"1^ ^|Kt fllW I 


flWM ^iWf, 41UC»I1V» «'■(•UHJ 0W|li1^«ft?r 
TpfliT CTfhr^qiftT^ t|W^ wf orfNwTl^ TiW I 


w. «l¥ftr fliwi •ilhFt *111^* 

ftpi *iwni"l'* ftn cd^vtvMl)^ I ftnlftfl fttfc ’•ilMlMl ^^jWT- 
> i«PP^T'o’W«|iSl^< 

^ 'Biwi mrw ^3^ uiwft’1 ’^Iwtipr, 

*itt^ «(lc^ 1^1 wdw <jw I 

i|) ^aw Ww Rw iwi ^( 1 4flW ilNPI^wiw i*i1l» I 

’f) PitSPi Hw 4il^j*l l>kfl iwfl ^(1 ^ viw w •IWRwiw '^Iwi I 

^ ^ ^rani' filwfl ^ ^ 'aijflrftwBr^liT’ffln”5r*rftipr^^0r^(^^]pr1^flpr^HW 

^ 'NIHI 

•) ffisPH Pwifl ^]’» ihil *M PkFi wi I^rw^iw 





^ WW licw ’HM Pl^ll «lll^1t 

fSili'1«ra ^loit ^Hi*i file*! w Rj^lmn ttIRW M « S iHict *fflOT 

■^1 ^ ^R416 wUff 'sj^pfl ^IW*r I ffftlT fiwI6 ttPficu ^flSRW OT^ftw 

I <fl (^rtlfl V9l4j[n 'BiWl I 



ftff- ^'o.it! ^Icirt* ^SB*rftw?r^flS1^Slt' dW» i 
M) *llPWf dRiIttPi) Dm 18^ WHi 
ficfH il'»lR^ dnt'aulo!t|4 Qiai ac't- 

filffw s«L*ia(rt'aifloBW 
^ •fd^iPfwh flcfl •v( Whi %h •fHwii 
1)cn4 Yi'tiil^^ dnx^iwi4 «^ir oral aw- 

I^CnHI ^ « 4.^ ^Uic4 «UjC«l4 (WiMWI "*l4 «W ^ (o) 'S^S' C^^IVI «IWl» ^ Orti(fl ^IflW 
^ftpRTi« tf^*Bsrt'^otw|ir a(iH w *^4 «w w*«l1w 'hIwI, •ff CH^IIcn <IHl*i i 

'9. Rldn ^ '9 ? ^ *lH(ct ^JlWl?r "^rf t6» '0^?i w|t5il I 

^ 411 jli pjShi *lfWtt 

(S, MIL) 1lwr w*ifl4 '*Mi(|ii ^ 

401^4^ cm an<- 

j. ■filwT M « s 161^ "laict 'fiuloflfw c«inwr 

4^?r W4icfl 415^, ^ihNWi 

wri 

^ ftffw S 4 L tS(^ *itaet osRw 
’ifir (0) 4^ (4rt^W) TputPT ^ 

^hiN I 

fSai^ ^ Wf\ti «Ul(Wf|fil^ 1^=^ I 








WW 4I|R k 




^ #ow ftw 




1B*. 9.io roi-vMtfcnl^ 


1 lmit«(ATin^ m # »*inpw 
'vton 4 tflT R « SO 
4liH 4W| iiAm Bm wflvifi 
M WPm W '•IT TIWT TPCTO 
^llBUTft "TW W ItB^ 
^rtShikw lift |wi mriWft •W'uiw ^(I* 
^ f*iin ftw •to'rt; ^irtls ^hH i t ^ 
sSt*UW I 


(T)Tl1 fcly l WgTtBfr 
W? ^ts' ^ 4«n- tIR^ • ^fffip^ 
Idi^nw t»T ^ift frm fiiA •kfit, •■mhi 
^IHWI TT^ IH||M ft(Pr (^W) 

tair 


T) TlW*T (pfeRO NKFH tiW ■UM TiW 



“•n 

/-. p*4np-2 


PL^ 

&w±:t 

_ 


TfflWr CRWd flUw *friD!»^ -Hhw 
•rtpfr ISart^^ ftwT Tll^ '•(n^ (»l) « 
liWV ^(IBt (T) W ^IW fld®" 

Am *W<M*I WlW ^(WM fM ^TIH 
*liflH #flPi TW •Bl“l« 

TJT^IWOT^'^lffTTil'WM TJIWTIW 

«lw 13in wlwl viim^ q^hi ^u*i I 








^!) •iiShPuiw Biwi •ih^ (i, ^)* 

f63n5fllfll"SOT?r i ^ *l«ct •iiM tiR?. 
^'8 4 *j0lt'® >KM4l4. W'SflR *WPr 
HIFT ^ WW 1^ 'filVfl ^ 
fttfl 'sitfli 'Biit», «wi'<m "fw I 


Potential relay 5 


lU- 


. Solenoid 
coil 



. , Staricaiit^t 22CV 

HJhRujKi flimi TiW I 

R) ^ «I|J|4 fiWI 9\i\*^ •ithFt: 

’8 ^ ^01(^4 HiA 55f& <4^ ofllaGfl 4R *liHil"l1w »hi44I^4RI*T 

5'on ^I'H^ '{ji^FOT, 'iw ^I^wwR "HI*® wH 'iWiI ^H'^1 '•Iw 

^icsr <nipT 1<^OT *ioie^?4 *iji®*f c»tOT^«**w ctPt "sipt 
^ 3lH^ PlPT iRlHW "SH (H'ftJW'fl ^11^ ^Jlff f*IPI ftPT ®tPlt, 



Hot WU6 [Telay 


18a^^.i4! ^ *i5hfr I 


filPWRR^s 


flw Hum h|ii ^wIaSot^ 4144)4 wi 

b 84l!j|4 ^ptT, wlww ^ptT,!%- 

_ Hit ^iWw _ 

^ M®*41M64i 1^ l>W4,84I1SH f*IW, WlOW yill, 1%- 

tPlllig) __ ftW1^4fHHi. ajUir ^wlftcp _ 

® *41114 ^(■llfl, %SRI6 Swiflw 

8 ^ 8)ui4 ’#1)1^ 8 1^4i'»wi 1ft»f Dvrnr, 84i)»i4 yinr, otioiw ^wih, ft- 

^j1P)p8 

S ^ li4D^lL4)fl( 84|)!|4 ^Il4, wlun 







8 (^1^- ^'O 


i I <)S1C'0 C^WlTT ? 

^ I EMF ? 

vs I W % ^ l^^eT ? 

8 I PTC 'Q NTC-iii^ I 

(t I 'Q'»l<l(.®ll^ 2lc55w<l "Slt^ 

'b I ^C^*iRil)l®1 9 c® 151 C^5|5f c^jjs^ C^NlTT filC'® '^? 

^ I %:®T c^ <ij<irI<i ■^■^f 
bf I Rc®i ^p'o 8|^t?r's ? 

(5 I Rceiil <lj<5^h I 

io I 9 c«151 '*1^ W I 

I <|4hI I 

I ’tf^W- 

'^T) 'Q 'Qiijh Rc®i ®IXW u5'^ 

i'S I f53PI^ <Plwt» <PC?I®1 ^ft'Q I 

i8 I R>»ifi> <ij<irI<i 'o|Pi<p| t®r«r i 

lfN3: 

(R) '8 (^sm) afl^ (L) 

’f^?n:^ 'sij|t'»N 'Q^ c^ c^ osfRw 'Q^ c^r^, i's^ ^ rT 

OT*llc®l, ^ <pc?i(.®i<i ^t<ih1' Rl^fj '®(lt^ I f^c®i^i (S) 'Q Rc®i<i <pt?ic®i<i 

sfl^ (L) ^(.<JC^ 'Oljlc'oh 'Q^ (io) (3U® C^ OSfRW <P^1(.«1 '8^ ^ 

'»lcsil, ^ C<i^«t1^sT '«t1?rM‘ Rcsi^l (R) '8 Qcs 151 (S) 'OlllC'Oh ^8^ C^@ C^ 

csft^w <p<ic«i «r%r ale'll, ^ i 

Rc®1 

i I sfvfw f^c«i<i <pc?i«i C¥R ^? 

^ IR, s ^8 

'S I *^(.il®1 ^’^-1^0 <pw Sw'lT ^ I 

8 I I&t<i3i^ <p|wtJ <^»C?I®1 W I 



wtir-^8 

'S'oNWlvb ^ 


(Over Load or Motor Protector) 

^ 1^^, ’ll^t>h*il>i^ 'il'lJMj tv||i5W5i ^ af5K’t^ ’tl^ I 

<llfai<p C’1i®l(,<li(,'>t^ l<i'3jl^<p JiaiJiji (?Kr Ciiir I ^ 'aiR)R's» l<i>2jl^<p <j|fai<p C®Tt^ 

^sff^ c^n:^ csjfSw ^ ^ I ^ wuif^ w 

^n?IX W t^’l'Ql^«i<p Rj'oIR'^i 'ot^^ 'Q'o|<it«i|v!5 ani5%^ I ^ 

'Q^ 2(t6^ I C^ <p|5it'-f C5rf5^ 'oiI^9'q» *q»lw^ at^ <pt)c®i 

<P<li^ '8'»|<1(.ei|V!3 SjoJSw^] ■^PSf I 

CsrfB^ 'Q^tiT C®fU®? 


Rl^fj CSff5^ 'Q'ot^ (,silc^v!fl iif.'i) I 'Q(,®ilc<p af*TH’^[1^<p<il ^HTT- 

i I t<i'jjFs«^ 's ^ I I 


vs l%twa(^'^, 

(t I ^Rlip?. csrfS^ '51^ ^KT, 


I 

8 

'b I 

VI ■55^^’r^yrs(3tffn?T a|f^<i5n<pvo| 

io I R(,«1C'® 3(1^ ^'©3lf>1 I 


h. I Piiif^vs's JiiI^PiK ^ ^ 

^8.i. 'Q'aNwIvb sjcG^CflU a|Ctl I argil's! : 

w (?r, '8 wibt<^ 

'8'»|<i(,<!ii\!5 ajcvsw^i '8'^ I (TT calPpc^ 2jc<ji«r^?|vo| 

'^) <i|[®*? i£^lI>®tR'® *q»hcH' <p|w^ af^*!" CsjfS^^ *q»w I 


■ W 


^) 'S5t*i3 OTl^ t>l^ ^t'O ^ 51‘*p| I 

'^) i^fD^^c<llc'‘t?‘ C5jf5CW Rill’llf^<R <PW I 
'Q'»Rt»i|v!9 a|^B^5c?Ri ai^pRo'on: RI«fi at^R <p|c'S5r<i al(.<il'stc*i 1w 1w '8'5R^®T^5‘ ani®^ 
I ^ 'S'oMwlvb £|ti5^W<l a|<M<H'oi7 


^) «^TSfKl^*r (Thermal Type): 

9tT#r afcB^ '8^ ^amiafm ai^ gjvoif^ ^ 1 ^str w i aRtfl^ 


’sf) «tTSft®r (Thermal & Current Type): 

i£l 'Q^R^sTlw ani5%^ <p|w^ at^twi C*H ciJHIw&N 

afotw (iii^ at«tf^ ^ I (£i1^ csri^ Rjfat's 

I 'a|<lt(H 'Q Line break Over load ^ aR>R i ^- 

i. External line break over load: (il#^IW «1RIWI i 
Internal line break over load: (Rl^ 'STTl^l^-iii^ ^IWX 1^ (Heat sink) 


^1?^ c^sc^ I 







'WMWl'fc CTIPIWIT^ 'IICVI (irtfr^*W®W 

PifSBw ^iPT (Conuncm) UlRVlcw ’iW Piflw »«pil^ «1 ^ i 

(Diak) 'Ww i<i^ tinrl^ I*W®T ^llOT i iq^l^llB^ ^eft i Heatiiig 

Qemoit« Ifer ®1C+|4 ^ ft®T ^»flMl 'IIWI 11^ 

’®W‘ *1^ W ^ I O liR c*B ^ 

"TBC tf|flN|t?» <1^1 «fl I WBlflCFlliB «|d>kE44 flew fkii Ofewil ^1- 



IfeiT- V.ii '8w|flOTl» I 

^.«. W|4|tflN m^l *llf^ S 

whw1» *li^Ft^9fir ffwi Rup R^fi ^wlw- 

‘•ICSIC^ ^C'li '»ll«.tVll fl-ll 4#¥HI I 
lR>lM i^W» *Pltfl 4 I 

tpR (fTVFVID) -HWh 

ISWBWI®^ ifdJIff 4flH BMI *|(ailBM W PftMf I '■Uiwifilten #«! 

ciTiBifl *Ihic 5 <(flw ■♦RiR'iiif wflw^p* <iM ctI^IiiJD 'ertPTi 'eflo^ i 



f^- AISA' «wlwwtita|EBlHff«^13i5lT d9^ I 










&8o 

WNr *lfhFt *li1^! 

*ii OBRjsjM'i (iwi, 'buiHiiH 15i6Rr PlHw ^reCTW wa ^i w 

*|RI*I1*I sRtc^ iff OTW*ai ^ PT swtc^ 'sulP'HN 

PliJlWfl IWJ flflMn fft* w 


OLP (^t^TstlPT 

1B^- '^s-o: 'ffalflCFil'b «tiStaRr ('oulHnlfl iillJifl) ■^91^11 

^Ww 'BUlWll^llJlMfl ^PPRSft CMiPS 
^ I ^ +IWl4ro '65?^ (0) 'i*nw 
W 'ail^R^I (CTrt^ ^ ’Dl**!) ^ ^ 

^po I *!| ■’PIT ^ ffpRT ^ 

*fBim ^pfiPiStu prttv ^ ^ ^pspiSiB 

msn iw 'SM^iM 

(+PSRS16 (0) ■•ifow c^, 1^ ^itpr 
^w^lcar^ (iiUl wlwl aim i 
^^1 eBtnntv^d^fmjtvl niiNi'avt*i) *iihpf i 

^.ff. velffPil'd <1^6)07 

R?rifl*i « ^w1 '»’1 PIk«c»| wlucnlw cld^nra «aic^l A flWRT 

l'&'6lX*l I 'W ^1 ^Pll- 

upPi^ di^ura 'll*! fiitPifl ih 


SPff 

8ldJ%BRr^ 

Rcnfl "iN 


i 


fIIBt^ 

f&*t 

Pi* 5*11^1, i%- 

l4iBHT>^liilfi 5®i1H 



•idEnPliiH 

t¥Rt, W¥fir « ^It1% 

(%*Kfl ^ ^WJlR 

1 ® 

wuftRt'i tfdWsr 
te1frro»flPlPt 

“ 

PnH"i 






8 









i I 'Q'»|>gcsi|v!9 sic'iJsc'Si’a I 

I 'Q'oliicsnl^ SlcSsil ^'S 2|<p|$| 'Q ? 

O I '8'»|5]CsiI^ finish W2W^ ? 

8 I OLP's OCP 

I <p?ifi5 '8 '^ '^ ? 


'b I 'Q'»|<i(,«il^ slcUsw^i ^■^'C'H^'JTTsr'f^ I 

S I li|<p'5| 'S'Oi<lC®l|V!9 <p|4£f'l|p| <|4^| '^5^ I 

V i1^f^«ir#r'Q'^5c?i^’^’r's lii^R c^wnr <ij<i<^i<i ^? 
<?) I Over load wsW^'Q^'^? 



io I CsrfB¥ '8'»t^ 

I 'S'Oi$l(.ei|V!5 attSfera" 2| Ml el'll it's I '0|I(.«1H>»1I W I 
I 'Q^tWTlw sJciJgw^i <pR5R^fl5 vs ’tfN^ i 

i'O I 'Q'»|<l(,®ll^ sjuJsw^i '®lPl<Pl I 

i8 I '8'»|<^c«ile 21 c55w 51 Ri«f| ^"*1 I&R?'® I 


^‘^''1<pfi5 ’I|c^<1 '*1^ S|*(^c®lh S'8<1 fft'S: 


RvililH '8 %5l^R{|a|t'-l' ' 8 V»MC« 1 |^ snis^ ^ '8^ <MW^ (OLP or OCP) WT 

I I >ii1^ C5if5^ ^8 >flf¥ci?<i ^ 

^?I'*pFs ^(.'0 <]'sp| <pw I i£l1^ ^ 'Q vs ^fJT ?ITsrt®f '8 <P(,il®1 ^51^^ '8 i£l^ 

I <1J<IR|<1 C^ ■^C«1T- C5]&etlw'551, '8irl^ <£^^h, <£^^h, C'I'olwet «^ei|51, 

%-f^Sfvif^>^iyi<( csffe^ snie^ R,t3i w ^ w i 


i I OLP <I«1(.'S ^ C^WlTT ? 


^ I OCP WSW^'8'^'^ ? 


« I OLP ^ ^? "^XNTT ^ I 

8 I fsapi^ 'Q ^£^^f^ otf!^ ^ I 



(Capacitor) 

Capacitor '*1^^ ^ i (TT ?T *tW ^®lt; *f1W i 

c^pw (.aii'Sw^i jiJiflTK,'5c<i>'5i i£i'^ ®rN3in?r'wt^'^fw'Sfc^tr *ii'!i''j^'s ■5tw'^'*tf^ <ij<i^h 

<pt5l '5^ I ^ "STt^trsT Rc?i 'ofHt’it t)lsT 

Wot c^ "iim I ^ s^m wf ^ ^ ^ i wif>i'5t<i<i 

•»psivs|t<p <pjhl^ a^|^ci£t*l MFD ^ pF £W*f <p<iI ^ i 

’fiiR^i^ ^ (C) ^R^ wst ^srR^ I 

•*p»|'s|c<P 'of^'s, S!||51<P'f <IC®1 I <I'S5] bl'Sf (Q) i£l^ R'0<1 (V) >ia||^'^|I^<p I 

QooV 

^ i)lc®M Q V "Blw C 'oKw, 

Q = CV 
C= — ^1 

T|v5^ S(|<14^<| = - 

<#^1% i c^ ^ ^ i ^R#^ 2R?im ^ ^ i 

(Farad =F) ^ i <ij<i<^lR<P c^R3f »pj|<R^ ^ -^m 

< 1 J<IRIR<P R.C'^w "STfespr (pF) f^R^ (FMF or F) <ij<irI^i I 

<P3MIPiuW< 1 Rpill 

^R<ili]ti R'®<i <pR(.ii Re'S ^l5ic®i 'oii^R's» R>^ ^R<ill]n5 bl'^ *r^^ rsr^lf 'oi®t*i <pw i 
^jT^lRii5w<i ■^IrIc<ij'Q <llla<p <ij<1'rR ^^I^'ijw ^’fR^ t>|st *)l<i<p^ ^Ri <p^il VR 

B A 


^ 'SI'Sjfi'S <1Po 

1m- R(t.i: StT^rfW ’T^Rr I 






tSiar A «i^n! 'araifil'o | tsi^IS \!9 ^CT ^ 

^jPTT I B 'SM^ *llil^?) I B C7 A um ^■(.■il I vot dIo^ 

%^^s(=p(lBr^s(tB^ el^ratr B iw etiw H'lM'Sf <*1^ >i;(i^'!l etiw 'aiiR% i 

B 91^'Si «IW?r 4Hlrt ^wIh tiJPT (W »R Rilfl ^BTI B (SRT A iW 
^*fir*lt*t1^®^^PiTlral*W (Superimpose) ^?iw TPT <iIm i C = 

QA^ A liRT *(1?wy CT^^lOT lil^ '9|Iwfi'fr «M I B «iw R^tl? 

^itw, A '^BT I A '*Rr 'iBwy ^ *llw I ^ ^->iBr R^tC 

^-*SBr C*l*r I *SBIi*f •i\*A. ^jMIPiImi I 

^iHlPlUWM t 

Wl1*i5r ■’I'BW't ^jHIPiCwii epTR l laBT ^*fir ^BT OT ’W'T 

T. 15iwi cw wIiJmm «fl I 

< »1lRfcl» |3*ICW CW 41 Tf-W®! 4lMC^ ih'*l1'fllR'S I 
*r. wltwi W'»i‘>i'®i '^R» wi I 

vjllfl I 

«. ■^PlmflPD‘1^ ^os V'»^t#i^ wlcftet »IW^ I 

T. wlwii wfBflw nlcH I 

WflPfl»CW<W^W*f I 

CTO <41^ CTO 

^jiHlRlJciiii I '9 ^R^jBRT C4H •IfiiRp'® I ^rlBW^*Rr 

l^ra 8Wl=l® *flr|?r - 

V, Rpfi (Fried) '^iFRfs (*Rr PlliSfi >IH 19|I^^% TO I 

< (Variable) •iMa: >iBr »ilt.*M flW 1*lf®l^ i 

^^Jl'IlPl'iJwM Pfe'eM 'B'H Pbli^ uj?, sWff i ^- 

s.jpft Ifllfr 'eWH ^)141 ^ I 

^ 'SC^ (^C*l|"ll^It^) ^jHlPl^fl! (Cllt WWIW w|3] ^11 I 

^iWlPibi« 

^ ^JHlPlb^ (Dry type or Strating 

Capadlor): 

>*i1& csrfB?r¥i^^?iOT^R^^ I liiw t»i(l»wM '»5 |(Cm; 'sjfll^Riv'SBr^iW 
Pl1?tw’TSPIM ^ I 4fl*ll15iI!M<l 1%®?r TO^ VCW 

^flST TOT Csn^lW ^nw ifRt. iSIOT <fll^l?r RC"I*I ewes? ^*Mt*KI 
^=igiPPK^]TOr^^i TOBBr^pSr c<lc*w +|iS| lJlRR|t*i 

^<PlW -Wl ^ I Ifl »|4^»| «H *|ni|lM <11 

<(lw I »iBr^jMl^fi»itw?r^^wn^c^«'^Rf®fk<llw I _ __ 

* fiaK*A* * ll g ^ <‘JH l W6< l I 







»8 


#Jl*llPflffl (Electiilitic or Runniii^ Capodtor): 



aniJra ro 
3TOTAC 


Bod^ 



ffai- I 


*i4W*l "iftiSM ^IPFlCff pllnWfl, ^PiP*^ii*r 'fi 

'afll'ftl+M *nw I 'WW iflff ^yWlPllSjW 
^C*PFt w '6 Rffi ^ttlV I ^ 

Ill^llR^, ^UW O ^*1*|CF|1U| I 

CTPT CTK 

^fti|i^-itni 4 ifliCTr #ji’itftis< OT# ^ CT# 

^TOr^#TMr ffwit’5ii®'i sflOT ^ 

^1 






^*5W W WT lltw ^1 

'HwiM ftwt w»r dtwi 

O'lfflWOiWPFRlI 

^WBKJiW e^Ifoppii^i 

OOW ^1*1+1 ( 

%ll ^Gi <nG^I 

1^^11(14 OHI 

jwiw ^i^w w^ii*i fliiwtPirt^ ( 


#iwP6l*i #*i o vifi^nisilfli 

^ 4ilSt 9|3ii sunsf 

^fll^ •Hll’fl JWVl aiH ^tfll 



li'stfl vno « ¥Mw ^Iwi 

l^oui ISNUsr«*(tlftil^ «W^w ^\ 




«!t.B. #JM|| 3 |)«I *llhFt 
AVD^tm^ 



AVO Rlrli^n ^ CTOT pfr 

^nr iiiw w Rt^^l 
^Hcw ^iCT I WSRlIftff (Probe) ^ 

W 'm -Bfl'»flPil!C'M ISlP^ 

*11 tr, »r, 


Ohm meter 

1&I- wji* ^kwiRlHi-^ ^HIRiTJi HD^I 



















^ AVO V ^ iSajl^pilft ^riPW 






X 

ieai*T 

AVO 13(6lnw X ^ fBailgiqlft' Plc^^l 

^ cfliw flFw 


»l) AVO tiilJiBW '*r ^ ftangjqlflt 
*PPT "TOr ^ "ftiir '"M^i'i <M(fi 





fSafi *r 



fSaf! 


AVO ^ ^ ^ 


^WWJ '^JhlWi *lll^l *Il1^i 



1N-4!t.«i ntWhf wniWa «tlw <ii(# 


«H) i I fl'lMlPlUfl, ^ I ^ (Wre), « I 
OBi*l»li|l»K, 8 I 1 

lepw ^ C^IT AVO WfBT 

^*Br w •wwit'fl) pfr^flw^jOTi 
1^ Wm ^JhlPllB cw w +JMlPi6j1cflfl 
view ^ I ^ •n^'^rMiPftsr 
3itpr fi*iOT ^uMifSfGfln) ^iwt I ^ ft*iOT ^iw*r i 
■ *lcf^n.^ |jt nmw^H 
t^Mi (Open) ^ ffiwy •rft I 













































«. (Capadtor Analyier) M 

'auH I * ll XwH l ^ ^ ^ I WRT 'suHI*||^«»Hl m 

<nwi <twlfr®ni»r« 'bi*hi 1^ *1^1^ i 

ifl *wMfl '8ijHi*iiX*im •traflm 'inii mPi'» ^ i 'suHi*iiX'^wfl 'ai^H« 'll*!« ^tw 
Rea '^Pf'« ^1- 



i I ta f&>icif|cvs ii1^&ii>jvj|alcu»a iiH *1114® as i 

^1 GW^i GW^WiT »ilajCTi ^iHRUenfl e^k^Bt *ihl^^itl CiW e*fli ^1 ^il I 

« I altw I >aOT oell^^ean GPeal as I 

8 I OelK: ostl^ ^ ^JIMIRUmA ^ ellOT ^RIlOT tfeJICSlCff Ir AiJl'IlRllJWA ^ 

i|t^caFNqftllC5ff *JnPf'8 I (fl<)5T ctTc^ ^jHlRUeflfl 'aiAnl i 

CT^PT- lapR « Hlf GfflW '•(RlM I aprPI'ff ^ ^ ^iHlPfliGW RwPl's ^deifl ’W'lRI^rM' ^ 
><t% 9SH «« iafl» AilGi I i 

la aAMA *aifHi*i1^'Brhi*rt«alA alal frlR'* aa i law^cwffr^p, cw'e^aitwi ^ 
^ilH1*iftaflBBr Rfeii 'aw^A •ila « A»lat Rcj| Apr's ajAl- 
i) •tTonifl tfipa »iaaaK I 

^ <a 1^ PlwiA »iliH iHlw i 

9) <a *llAjC*U 'AljHHft*fltAA A>1^(WW* 'S|-I-«IV AHll AS I 

8) 'ail^ iddfr^lWt «l<tl*i wi I 'orieHA ^Ha'bI ene^ PiAtl* Re* \n \ 

ff) c®l^ GW *1^2309 115 t^l^B RRaAi anw i ^RRAI^ c®I^ (220 ^ 

110) 'bit(ai 91 t*!!? AHIC9 i 

9) GW^tS: 1,29 3 Gr<(tAltWIWGWI^lt ^jHlRIiCTA iii?.eu^l^jiiilev>A *il*( PIwtH 

9GrI al^ui>WjlAlev»A aH hva R(.«iI 9la ^jmiRIta (?m- 

1-20 a i XwHyjH i H'M i anr 1 ^ la 21-50 ai^wnwiAU'wi ahj 2 ^ la-Gifr 

^ •a^ 51-2000 'sit^c*Fi^rtatt®sraFff 3 CTfrasaw ^ i 




'OUI'* 




<l) »(ftwkj|iil'!» « "SR: »i1Xw1<pj1<i1» 

C^OT?r '>il^Mj ^jHIPi’Sciw 1®5rf& 

«r|*l| «||?| I 

'^. OpeD test: ^ c^c»in 

15®^ ^ 'snlC'll « ’<11^ I *£| 

15lWlwf& (3W ^|^C5?r (1, 2 « 3) 1^ 

«hjX I 

<. Short test: ^ ^ ^stw ^ 

^snwr 1^ ^JTMif5fB?r ^ « wn ^ 

CtW ^^CRT (1, 2 « 3) 1^ 

I 

*f. V1^WH*WH1* VH 

^ c^5OT^^^tcsr«^f^'STO^^niiw^1WB^ OT’siitnFiwRii¥'?tR‘^^nwr1^'Jf 
^ihlPi'BMH TiRi ■srH’ -^jMIPiUm^ t^wPfe- 'sriis^^ Ji»i’ifi>ii«i ^ 

'eillcH*»f‘l R?l '8M IS^ 'ailc^ I 'oiiHIS’lj^ I 

C99 ■^^CM ’BWi^ ’^'oj *1?! I tticifctfi ^jMIRScim '®(tpil9)^ GW 

MV ^t'O I 

v) •il'Qfliir V5li« c^s 4 c^ ^pjMIPivcm ^Hwrfir ^rtlGRT "siK ®ra?it ^ i 

^jMlPiDyn ^sjj- c*MRr ■^‘jl’llPfiJGM '^% ^ vj|S< 

•ll'Qflt (.’Im I * ^jHIPiv^i l^>>iv|'Ht ^^|<i «(«ij o?^ j]^B w,c'9 Re's I 

\<tA. -^jMiPiUwi 

URT 'ajw^ I <i*c*i c^)u RI^ «ul'sll^c*i I 

^jHIPivcim fiwn ^l<iRt'o tiHlwl ^mI- 



frar- ^4-.*^: 4jhlPiU4 'aiJHHl^erW i 







M&wIm'Si], 13i*| 'esIlJU 15|^ 

ii'-1^5I*ili^lslii, uiiiiD ^I3jHo(in r'bjIRh c^iUmi ^ l 



'^TPT, C5W^, cjjKpin « l4*iCS 

^F^'^rRr, tfnilu ^feH*ilii, w|u^ CsrfSw^J^^pT 1 







i I Jq|<j<p^ <PlW <1(.®1 ? 

I MFD c^WlTT ? 

'S I <pjMIPi^W 51 ‘i|<p<p t®r*r I 

8 I '5!^ *ii<i<pc'f<i jjlilfiJ 1®r*r I 

(t I W ^ ? 


'b I ^’llf>l'5w<l i£lW •H'olW ? 

^ I '^iHtf^fS?'? ^^1 <^^5 sl<p|<i 'S ■^■^ ? 

\r I <p3MiPi^w5i t<iI“i^j'Q(.®ii 1®r*r I 

io I Mfd 'S |i[iF "SMT I 

I «q»lc<p <i(.®i ? ^ir’llPi'5w<i 's>ilc«ilt>*Hl i 

I f^R:^ c^pw 'oflwlHl w I 

i'S I £t^h'® ^P's Sl<p|5i ? iflcm "STC*!! 1^’*rt^ I 




^ till 51 1^: 

(?FSf t>l|l5W5l ^ ^ W <IJ<I^^ 

^ 4j|'llf>i'i55i I t5i(^'Sflw‘H‘ ^n;5ft 'Q^ i ^ 

^^hti-a '4|*»i'o| "^scsr C^tl^T till'Gw'a <p|Rsi*'o <ij|’^l^ *l'Gt'o i ^slt; 

Iil^^'i>lj|t'»lf^'i5|5l, C5^ C^ 'Q ^iMHI^®tlW5l Jlli^lWj 

^1 


^ I ^5Jf9||p|l5<] f 

I t<Pim?l t<P*3 <1J<1^|<| <p<|| ? 

'5 1'^'^ ^'^I'St'S <P)|^|P|^51 ^51'*p| <P5ll <l|il ? 





(Thermostat) 

Thermostat W RAC i «rn:^ (Thermo) 

I ^5rt?r 2l«tw ^5RF-^ 'Wt?r Rs'oRjI I CT RC®1<PiIv<P3|s 1 ^<»3's|51 

2}«tw &C14M C»ll'I5'SIC<P 'Q 5ft^^T^Tf5‘ I CSfl^ 


^ «ll(.5(l'*H5j|'i3 ^ 'o|®l^(.<l» ^ I 



^ ^ W?J»r 


I «pc®i sl'sjlP^s'^sT’t^fM 


'^. ’^TTvfSRI^tW R'JJ'^ £|<li^C‘P (<PC"£|'^51C‘P) '0 |«p-'0|»| <pw I 


< W5J*t <MC'o I 

Scotia 'Q ^T'^tl^ 'St»13 lil <P(,"Sj>15]C<P "51^ 'Q *^051 I 

'^. C^R C^CSr <PW ^IW <PW I 

bl^ 'S <PW 5.^1 <PC"£|'^51(.<P <lj<l'^l *^051 I 

^r. «fn:^i^f& 'oi®i'»c<i» w sRitr (fl?nw, f^ 'QTrf5m,3i^, t^) 


sl«q|^ PiiaiH <pw I 

^'bA. «lltSfl>>iJjH'5n sij^Mt^ii: 

RilltIH ^ ^ ItHNWH ^5T«W5Tt^Wf^ | ^ ^V||^M| PlilsIC-R 

^ «rnRT^jf& ^ i ’iH, t^w=f t^ojifw 

<PC5i ^IIwI'^jI'S -^^dc^p CJtf^ R»ijH OT^Iwl ^(.®il- 
■^RilFCSRr <PW sj^R, 'JTSft- 

^ I 'bI^wS 'aijlii^ ^I(.^l’»t5j|'5: 

'oi^'»<i<p|ll (Sensor) '2^ l C^ sRlft" ('ow Rt <il?i^?i) 

’Rf*^ <p<iI ^ RT I *il's<i ’RT*^ RXc<p|i>*i '8 RTRIW R®1W <pw i 

I ^ivsi^wS : 

^©RTRISIT 'o(^'o<i<p|I 1 RWI £|<lli) ('s<^sr| Rlnftfr) ’Rf*^RR^R RRt Rt £|'»lc<l 


SI'bIR^ I SRI^ R^(.<Plt?i '8 

Wlfl^ «llC.5(|R5j|l5 fiRsR- 
^) <|Rwi 5M «f[WlR5lf5, 


R) «rfdr%i^ I 

(tR^^ RRW sToR^RR ^’R t%% W) it 2WR- 

P|<6,'^v! 5 ’fRR <lj<l^^ «fnRl^f5 I 



'■iMw 




iSi^ 1^1) w «ulllH^ltc^l)^^ ^ 

«l^lD «!! ta|p|^"l Itifti file#^ ^ I 

ffipiiM ^ c»iPn*i flftr <iiw I flwit ^ 

^1 

'f(ipW *rti1^ ft*H ftft ^ afflTt W- 

^ ’B(Jl»jif|pik*l ^llc^jfi?: 'SUl'WH'® «l I 
^0 '4lt5^1*Jfl>t I 

^tQ«7 4t4C^ %•!« 4H 1^1 I 

*0 I 

T, RcmNUBtI '<lt4l'^J^(iJ (Bdlows Type Thermostat), 

< ^fttJl^l>l 'Bli^’l (Bimetal Type Thennostat), 

*r. ft^MPlflrW (Diffetmittal Thennostat), 

cm '•wi'safl^fwi^ ^It^l^jfG (Range Adjustment HmcnuMiat), 

«. aidSlDirtlr^ muflrtjfli (Automatic De&ost Hiemuntat), 

y. ^ ftaf^ <(lriia^?rilJ (Push De&ost Thermostat), 

X ^ win 0Jeat pumps Dc-Ice Thomostat), 

W. illofiWilfl Hlc(j|^t(6 (Thzcmostat type thennostat), 

X (Staging Thennostat) 

*fl*. tlliym *(lt41'®j(6 (Portable Thermostat) i 

<l1e^8fcf(lf ^cSrlw 




Heating Elenie^it 


■di^tuti'a "^u <ii^ 

Ml/T ^ 


]^] 


R ° ^ 

^ □ (Reverse) □ 

f 

Off position 1 

\ Both On position 


JR -rr-a Hi>j- 

JR"^ Efi^a — 



Ti) ^TFIT^ 






tBar- ’sul^Hi I 

"WK iaPich-^ fijpiw 1^*11^ AiAhi^i m ■ **w *nB*^ aPr« •npf ^ 

t|y|slum ^ yhsT «n •kk i 

^ »1C*I #^111 +icsi^w w(y I 





^ I '#lc*l'fl -♦Iflrt’ ifl P^13 hi 1^*1 4^ "Iffl-Cot W 

« I '■1‘^lillfl frflX, Vfl *1^ '*W<* ^tlsiliill 1**^ ^'*«l^1fil'« 

WS 'SH +MI I iflff <W1H Wl- 

^ \f^ 

^ I wiH 
«I fjfl >Kjni*i I 

l^nlw 

I^Wj Kl'Slfl ♦h >K!M*l*1^*1 ftiSjli '♦(ll <jB Rutf^l »1“5» 

^MWnr^lIWi »1'1>(W!| III tnl^ ^ ^Jll “itn^Sw ^ ^ «|*ni|^|fl 

•HflS'i ^ ^flS w '>iv I 



Ita <lt44 ^i^'» 

Pl^* l^w »h 9i\ 'llw I mR «l*l»l|Bfllfl S'* *(1w 

»i“^»ilfl'o ^jlil *l«^w ■’^1^ (R« "^site l^w) ^flfc ^ '9 'v^ 

v|*|)ll4ll 4jui ^ili *ltfl^w 'aiv w I 

RtPik 6(^-1 I 

Ifl ^llE^f^iT* ^r"ttwm « »l1^5»iw (Bdl0WB) 

^ Ib1lllvt3| (Duphnunn) ^ « 1N^ 

15®OTr iiR®t ’Rnffr ^ ^llwi 

filwi^ ^ ^jiPwifil fSSr '9 Rwitwi ’■rtyfliMi frf 
■^flt'llwi •fl*iw*npr 

tlPfl 1^14^ *l***l^lfl'* ^1 I^CFliV s|Hila||H» 
w ^Jil ^cs^cf ’■n 'f cfl I ^P(W’iw"^3w fiwft ^iwr 
^!WIW^ I^OTIW TWiWtfSv ^ |*HI 

^iui^ 4 ^ I 1Bar- flwiww i 




c^ iii1^ ^^tsn^nrr i 

'oic.’5k»if5^ Rjap-JiJ <pc5h «llt»ri'»i53l'5 : 

'ii ^TW w I fl?rr?m tot 

'Sfw 1isf?ix tttorsitiii'st'i i It^iw 

oi^TiT «k6iw1^ f^sF^ «fktr^jk6^ I "5^ c<i?r i 

'S'ol'flCsil^'Q ^ I 

>ij|^?ill^ <ij<ittl (w >ilt(.<p®i f^g*f^) I ’I'llHl-a 

s|ciiN*i '^5'<tiT ^1^ ^losTlJiSjlcS^i •i(.<i tt*!^ (^1^) ^ I ^(.®i ®ilt*i R'JJ'^ 2ft'® '5^ 

I R»t'Q= I 

«tttSnT»rB1?t ^|(.atl'»WJlU: 

«llc!^^l^5f'5l^^ "sit^ «rtwi^tc5 '*15 w f^i»piwPiifjM ^omM (7i^ I ■sn^if^ <i»«iicii<i ^rrwt 

R(.®i(.^^hf^^W'a c<i?r t^wt i w ^ cwr w ’itoK 

I^iiai'-f Wf sfciilet*! (Tit ^ (.'spc.iii «ll(.af|'>iJj|'5 <ij<i^|<i I 

1^ *ttwf%_v5rlt^ «?|H<|JiBj|l3 : 

'£\ «fMr^5Ti^ %5^5ti3‘ 1t^ ’tk*^ w ^ ^ i 1t^ 

’fk*^ <iitw<i ^Tmk=Tr «tk^ i %5^k^ <iitw^i ^ ^ W\^ 

^rto 3it®iHc?iv!« «iitHc<)» ^ ^ <M<i£fii (?^ (^w ^ ^ w^) 

<PW I 



c:^s% ^ikifi'HJjk'G tU^ 's t^wwft cirai^ ^pik^i^ o^j^t ^ i ^^rsk^ 

c^ ^ ^ ^ I ^ t^f# 

^sl^Q JiR.c'sr tot^ ^ ^Wt ?lk^^5R^ I 

c^rtcGto «tksft^%#: 

cto^ «fk^i%i^ £W^ to# <F(#M tor^to I t^f# w sfkr 'S(? 

w tort#^ ^^iKNi t^wT ^ "^inr i toti#^ ^ 2k?nw%r ^<i'S(H ^ ?f# 

R?ia‘t <p<il '5^ I 


ftwlii«i 'S 


I ''sftsfM 


to (^to) '® ^ (^^) to^ I (Tito toMt w tot 

' 



toTH^ikS^^ 


b 


wllp'SrlCfliJfi, liperM, 'S^iliJN ^siM, >il?iN-<(iRs*lHN, 

^pTT^, t^-R\5rSiri<pkh , ^<n\^ ^'ojIRi 



'S?ili;i5i Ri5N, ^ Ri5N, ■^jlR=il^®fM, ^c=if5<)> ^Bi, «(:«•(, 



’<p«icv»Ms ^ShC, <i^jciI51, 

\5 

1t1^? 

to <1T^, ^'*JiRi 









aWfti 

*llM ^ 1S|@T lllsr Wgr ^CBllW ^CJflaBiP 'BilH 

C^^H) iW 'trtK ^ ^ w1*H^ ^Wl 1%wr ■p'lOT ^1 rtvK ^flw ^ ctK 
^iwn^ ftni I '+M '»iw ^Jfl *tw^ w wi i ctPh*i IWU 

^<w cw ^Bsr *fir ^ ^jft *l»v ^spt 

'(iDfl'KifS ^UtiB «|vil '■im I v{^m ^IHiM I 

4) ■fftJWI® "lH^ls 

■mvi ftlfnar onw <flrtWijid!fl ^ Tft 

(Prttff <1^ w RcnfE ^ wRw 'Bi4q| »H®r ^ *ll5ir 's.Rai 

-fP5R5|l» 'arB(*m ’flai WPH*! WltHlfl 

*Br ^flifilslli IWIIW 1^16 'biwi I '81'UHIH I 



16(5- ^.8; <nC^5^?n*T^ftlW I 

»iiw*ilhrti 

f^l^'QlH ^||l%iB ■wM ^nr sttt *iw[lB ul^m ^ ^Ifr 

(iRi, fltufl! cthPi^*i listed •(f 

oiw^w AIM <iirtWijft1l! 'iiCTi 'Niw I 'B(*u'<ini ^fRir*r 1 



fB^- ^'i».tf-i ^flis^WSTdifir^iw « *ifhff I 









i I ? 

cj, I t[*t «ric»fi3i5jii? (^\m <ij<i^N ^ ? 

'S I ^lc*ll'^j|^ ®lj|^ ’lH'sfh et'ij jq<ij ? 

8 15||csr|ji5j|i5 «ij<i^|<i ? 

<t I '0|^\»<|<p|f| ^^5^ \8 ^ ^ ? 

•b I <ii(,'^<i "Sit*!!«rn:^ ? 

H I C’1lc?<isi «IIw|j 5)|'5 Riia'-f ? 


b- I «flt»f|3i5jll? £r*ft^ '8 ^ ? 


10 I ««lltifl>H3j|i3 <i>Ih 5RS1!5 i 

11 I «fl ^ ^ ? 


i8 I <I3<I«?!'® «llwl'»5j|'5 's|Pl<p| W I 

I Rc®1|®t ?||c>(l'>5j|^ ^^CI><I '^tN3 I 

i'b I 5||(,»f|j5j|'i5 fife's I 

I ^I(.>r|ji5)|'5 <I51 <p®ijI*H' I 


'Q %s1^R{|atH ^smM RilatHt<l» I 'Q %slW^M^ 

<ij<i«iN ^ ^ i ^sT’Wgt t^wr 's f^ ^'o^r 

RiiaiH wl<jll(.»il I (Tlfw R(.<n>*il fiW^ ^Iwl'^.iicb^i <p<il '^- 

'8 «llts(l'85j|i3 I wl^'SrlwiJ^i, 'STifem 'flillil<)»Rj*HN, W'sIW'St 

tw ^'sjif^TC's i tfM, 'st^ 

'8 ■^if^'5ff5K^ wT'^ I 

i I <i«ic.'s ? 


vs I «iiwi^iit5<i <iH^i<i c‘4>iii «i4hi ^ I 

8 I ?l(.sr|j5)lc5<i ^'s|c<i <pi^l ^ftlf 'sil(.®ili>*il <P5) I 




21^ W '®^ ^ 2t^ ^ c*l^ *1^ '8?n#f’r ^sM w ^tw 

RRf^o«i< csiiTT OTIC'S '5^ ^rn:^ 'stti^w ^ '5^ i <psq“ii«i?i 'sstR'® 

'8 ‘^)<i'S5,l^*il'stR'o <p|<i(.'*r 'i’qi5»^| ’qw I 


nM'&h 

<P»l*ll®1iJ '®I^*(I^C'© I^Cfl S|c<l*f <p^5(.'a 'Q?ll<P“f^ J1*Hc<P ^l<PC'© 9f.<i I 

4li>ivii«i, w^nf^ '»iHc<i» 'q ^Ri>i«i*' 

'8fl»i(.'® I 


^4'8?B'o ji\o^S«|: 

'8 »iliPi<p •^■3^l<i'stl« <iai’ilf^?i 

<11^^1®rT ^ 

C>ll'»lw«P "^s^tHlTT "^stiSf ^ I 'QT111¥^ 

cBf^, «i^, 2i^ 

<P<IC'S ;£|'^ t<|i3jl«<p ^IW ^yR?r 
^INIW^I ^5R»l3t W Ciw 


•^B's '81’raM'T 




*1^1 ^[fT 


c*rM^'8 




B5iM'8i!fi<> cnf*n^ ^ 

<p<i(.'® ^c<i (.<jai*i-'5|'^'5 C’TKt^, 

Wf^StK, ^ ('5lBtf^«T ''©®Tt ^ ^PTsf 

^), C^«1CV|'i?, (<>1b1vfN, Wt’T '8 ^ 

^ Cftm ^^sJlB’ 

^G<l I 

'0(*ljhj »i'o<^«|; 

^srsfi^ sTfslfw ^5(#T "^5^^ First 

Aid Box-iii^ csfw ^ 

wFT «!n^sc« w^\ '8Trt^’r 

'Sjl^’t^ WtM '8 (.'©RJcertg ^ 

^irtt^'SRTHT^, m, g?iwr, 


— 

^Vttlcil 


*11^1 




^lt.4Mc<<h»n 


<lj<l'25^l I 


ml* 




fliii <HPtT MHi flftf 1WWI ^I6lff iHT ^ ^ 

Wg*k •fimprt'a iKiKM^i 

^llRft rtw, •ftfl 

^■jA I 

Vwilft* w I 

^ ^ ^AtT ftmiwm ^hh 

«’■rtlf^ '«l4Rn '•HiCT ^l^p# ^1 

9v ^**1 on pfl? ^ 'vf whImM fioi ^ 

^flOB I vlCh 

«iir^ ftr « «A W 

’^Df I ^W’^lCTT iflU rtW 'lIHrt WKV 

>. ^1^*1 nonr ^ (fT* •■ 

^l¥'^ aw, B, ^14*^ 

i,*. V^lBt #WHwii 

'Vilt 4^ ^tW’lM^* pit ^mj4 'Wl VI wftrtf loa rtW*tftfl(R^fr^l <« 

W*l *l« #(6 WfRwn ^ I ^ JMTHl #** ^ I 

4||4^ Prtw hH ^mll 

I^Ulwiw ^^hh njfl- 

4Jimniii ^ f iw w I 

^-^rtfrie WI 

WI tWmt^w 
'■ *RT ^frrt ^ CT, ftr ^It^ 

^1 

ftar- I 


^rill% f(Vi^'viitir,v^%B!iA'i 
ll^A- 'wirfPifl I 








^rt^t^Pfcrfl &WI ^il*i fife WIm w * w I •liW fru 

TOIft:nlfift rtw, pri?fr^HJ* Sn wR^^jlR I 
frwrtlft 

n»si¥ Pii ft*i #*ifl Rujiwm #WB 

«|ati(^ Wv^'RlFl^^^nv^ 'vtl^ 
rtw flw iBBrf I^Ipt OT-^ltt", (^IRK 

vviiu ^ I '•fcfl 1^ flrti* ^ I '^'W 

«5» ft"r "mil ^iw rtw 

%m *rtl^ w I 

fSw-s* fliiM csfr* <i. flfr* V* 


^,^Mv I ^flii 

we* ^ ■MOT PiF, om ^mWn; wniWBr, m ^inWfti? efr, 

J|'"ll#lHI I (TPI iq 1liicad« pvinch,) 
wnfr: fejH vl*^, I 

hitaiNllili 4uitf 1 TIb I 

1%iBHi *(j|r'vItttF fliSlwwiCT ^nWM 
¥«?• TW- 

WVlR^PIWffl TMA WIV TfiT I tljf*l pifr 
#TW TtT I vah^^fl ^ Wiv TJW I J|U14 t 

^IWI few Wtff fr*UW *1/1# #IIWi I 

^ *l!lb ’fflT •fw ^OW 
IFTI 

flw- ^ ** ^WT, •. ^ih 

te- A.ti m^ftvur *tfhF^ttt i 






>*»* fiff 

W^lTi *1(^*1 R(%j| ^IPH « ^ I W •ift'l -fftic# VA 'SH •ifiNM WHl Hfl+M I 

R« *lfrt ^ I iiw,<fl 5 r *t^ rtW * 11^1 ^ I 

^5l*r w, c*lift ’wl^^Filft i 

•WIIIW* I 

4^14*^ li^Lfl <lf^ RmlwolH 

TUCO W- 

*lh1l^lil ^I|1^c*|wi5lw <HIL» HOT I 

OS' rfw •tftf ^rtfr *iH)i ^t» I 
’^fSfir ^rar « *tw ^bw ot. 


>.*. •lH't lift Wfs 

w|r* *iHrr ^lUw *w wr *iHpnr ^ wpr ^ ^ ^ tot 

I t<i wICBlK^ff ni'BB ^1 ^ wiKi I 

Wllfrt ft’W, I 

ll4Mi|ftt WIl¥f*iF| 

ffiliK 4|4fB Picitivwitf *1*1 
w- 

HUHh l%>|jB bibA 

fll*IW ’ife’lfl 

I fiPiV'*ff '’pw « *iw "fin^ ^ 

hJI'tI ^bet ^eb" 1’wr Biw* 

’BSB OT *|WB^^W I 

e fteii^ >, *ifK ^ *iftn Bft*r, o, fihffir, 8. 

I^ln ^iw*f, 




fi^-j.*i« *ii^*i fliR wi I 





s A "vifir 

V|J| ll;1|j1|H '9 4^ ICb^ I A ICttl fts '9 »dc*hl ^ 

I lii®ij« Tfll ^ I 

15#«f T*T, 16 %ttI6It, C'lifU'flJlR I 

%^T5flPh I 

lUftfl MM ^lurift l^iwit<i j|j|iiiH 

AfA- 

(Ii6^«16®^ #(i!ii ^nsH <hi» ^ i 

'■IK ’■I^llll ^1 ^»IIT ICftKT 

ISit^ ^|ii|4 l()*H I 

^ fl ^ 11*1 ’PW 

iWr Ijfwfl •rar^^CTT’fl^ 

*t1l^l WCV^K I ISf- >,vi ^*1lfl 135^ f ^*i I 

». ▼■nrlttf fliftwt* 

^1 fHET'^T^iK ICfeWfl wnwrilom W'*H^1BtoW 

IBIlwi ftw Plw fl*ihi mK 13R^ ww w I 

%Wlttil! ^(®* ¥ini 16fc^ ^ I 

^11 tBfcfl lil^^ ^|i ^mfli PoilvwiH »wi<(H 

^K T»r H^il^r’’Wl^ ^iw ^ I IBsfl'fflIt 

CTl*r ^hft Wwfl ftwfl fl5>K 

1i¥ ■Wl 1%ww «iwf ♦BW ^ 
OTTHW^Wl 

ftW- 1, ICt^, flhTBT I 




ftih IJHt T^'fWrftPlWt I 




». ^*mr 1B16^ qnill^wl: 

W OTSfltW^ yHll15l<,^l (JHIlfil^ <«M «MI IBte^W (USm <J1PM 

1%!T ^ipftr iflff ^ (sA®) I OTifiK ^ic»ir ^ ^ 

»WHH| MIW I 

orall^^ d*1^ crf»^«*lR I 

16^ I 

(imiRlt, 4Wll» Raii'*«iw’wwH -mw v-i- 
1W^ « ^5*pr i 

(jmiRl?. 'Bftpi i(|*H '«'* 'ai^^<iv 
tfor^iim *1^ ## 4ii1^it cjpfill^^Ttv 

^"Hil ^ I Vlflflt *131^1 

^ I 

ftoi^ VUlfiK^fPT 

ffiar- i.ios’V'jftrflSiS^ I 

>.>0. OTtllPlWrti 

UJSmct ^HMR »l wH PUWPf^ <|55llH'^l 

1*141® 'siifltl^ Tiw<i«*i +flw *nnr i 

WilSlPll^^ Pifr I 

ptflulPl?, ^afir '♦lirf® Ra|l*wlw *i>il*iH 

« pmwPi^ ’WR •«» ^ I iBts^ 

^ftPT I ’0)^*1 ^ *(W 

^Plw Rnr ^*1^1 

I fiJiBMfl b’UlUlR^ ^'"'lij 

^cw ^ I 

to-1. -^*in leH PDftiiPk*iWi I 




ffeff- ^»I|T piiiniR^H I 



'Kills 




•ffrt c^vln li^ci ■lH'l 

wu *ih*iw *iH*tw Rftii 

•iHilw ^ I a^, «»o, ibro lift' ^aftr w^ "iftT ct«It 

wl w I 

WWIIm* •n^i 

•tft*r CTv ^fllT 1^uilw0iv<4 ^nWr 

•tftT’e w(» I 

^ fiar ctWctv 'Ifl^i'hi aW ’TW® 

^1 ttW tI*c® ^i 

cavlu yift wfl »1^Jo "IftTl v-a I 

*llVllW ^I^IWl ¥lW ®?F «iw ^3^1 •tf^^ 

^1^1 Jl‘*ln ¥WI J|lw1 R«l 9tA I 

i. ^ "if^^OThr I w i 



IWa 

fltH^ viifl vu nw^w '«ii^ ^>!i*i wi w I PT^iirt^flws^cTftftjr 
^alT a<t, ivo lift (!#f ^ 1W^ 

OTSifl Wajll ^ Vi I 


i. flwiTw^lR^ih «wft I 


^■iwllft* 1S5^ I 




Iwa- c^wtiH I 

1Wi i^\n tilol 1Wi «lfl ♦lnl® Ry||iwi|tfl ^hIIH 
4 ^T»r qlasi^ ^oB ^ I flfi^ OTiisf'fl'H^aw^pri ^ ft^fir ^ ft*Hr 
cqvlen •iWcqj «c» ^| *n^n ’®IW Plftai prtt» 



iilGN<4l*4 ■ulfc 


IPTI 

Vlli 

vot WHw bdHrl #M *tll^wn I HSft eiw 

itPprW^ wt*M* «l^ I 

iwilfti vWWti 

*11^1 f^OdWltH ^WWiT 

"WW^- 

IWt • 1^ imft ^iiw ^Wi isfff^ 1*l®r tlipff 

f HLW lULU I 

1iil^ b.»t I 



Y«iv iHT ^^HniJHtqil) RFbn vt^mir« Wf>n. ^n4 #fil 
^1CT#iwi *j^ JiuANfit) ^rt^W*(lir«tjuiM^ii Mill liiPtort'^rtc^ 

%w\ V I 


wnfti 1*»rw, ew, PDWPh^^* i 


liifti wiwifl ffM ivjin I 



(^ivintt^Niiu aiilB Ruiivwim JinwH 
«» 


« ^PT ^njh 

<1# 4t(v ^dMA 
IWtff ^t* piWt 
1^1 pMt wt? 

^c« I 


ISv- ^Mi I 


iliil 

mil 







qAu 

'9 'inPlUN^ ^lUll'iR' I ^)m\n 

'®t*r4|aW #9® ftPlt»9PlWC^ *1I9ICTJ ^ ^vo ^ I 

^i*i11%) 136*r^t vi^'*i, c»w, IW^^ftsWt ■fil*iBr, at "uIH ^ arW 

^wiWi 

ortw. VI4 ^«jiR I 

fW^ gliK, %j(lvwli?T ^iiNH 

T*fftr ID!B^ '9 ^■pr ^ I 

^•nr 164^ 1W&W w 9m <i5wr <9^ *tRw 
PUfirtSs, -«» 9jWI 

‘Ifil^lfl «iw ^1 t®StM w 

»Fr 9fl» c<icv ffl^ ^^d?nm 

fliBiW «»^jw^lw*tR3m1%»cw^rtirwr 
^ ^ ^ '•itbfl' 

fSn"- i.>4*! ^iifl cjftmH I ^po^ja' I ftcif- y 16^9'^ ^ W,«. ^r*r 9|ww 



*11^41^ 

mr* *tft]pr ^ily ^fl>w ^pr *mT m ^ «icfllm i SflH *11^ 

(RypiPi) m w QIIH ’¥1^ (]RPi<9^ m flPr^mpr^ff I <9OTr'9Pffftmw m 

«f*l ■«99j9 9JI I 

9^*1 tFk) m* '*ill¥^ pw, *iii^ 

Tift « «»ft 9f|wi I 

»*i#9iiw* m*r I 

*lftti ifly vlttlT mtft Ruiiiwiw 99l9H 
*ift*r ^9 R4iH «iw ^1 '■ftpi ‘9ft^ 

^Hp® I wirf •BT ^p® I 'wil^ 

I^ICI^TEft pft^W ^WT*1^ ^ ^Ff^^rfS) m 
^9OT9wi 
*|flwr^9C®'93W I 



Ifev- *tftc*r *iflF^i6T I 



uMuIH «UICi 


}i9et 


■lfll»l>i<ilfl •(fil^'8 vHi fi*ul*iw *ilW* I •iS^^ilW^'^r, 
l'iflffi?i, '^t ’^r *tiw I PiHi wt itt ^ ^ 

’HTH'^ftWl 

wnl^i <Ww, ^lliS^ <i&^!|ff, ifll^5^, «iTloB|fif^%«Jtl41 

I'lviHlPt* Ritf, %*r, ^-Rispi^i di^, I 

^phIIt Wm ’ilWfr ^flhr ^lufr fttulpalw 
’Pim W^RHUFT- 

^PlPTW « WlH ^^5®" ’^m‘1 

IBad^lfllfl'fl ftSwfl *l0rT^i«^i%sil&^ 

^ilWr lift TO 

TO I drtiT TO •llhFt TOT TO I 

'“IW TlW* *TOM TOI “IlflftW 
ntiAvr, tH" witAv a tIu^ *iflNrt*r t iHtI 
THtWTOl TOPBTTOftftffi^TTO^'TOl tSw- 
y SM; ^ Ww* o* 9. Tlfr i 



fST-Vim I 


^P»*ll¥ MrtTOiTTiWI «Ji»fil'|i 
TOi (PllT*(%l>mlTTO^lfiWilTT3^TOf^^ 

RflWfli^lfw TO, ^®jiR 'ircr I 'uwww ^iRfiJB tim# ti'I ^hi th ww^t 

■“WR^HWl <HlT^^'PJjfTOf*11TOTOl 

^l«|||^t flIilT, tITSi STO, dWSfir, TO®Ifii6fir^TJlft i 

I'MHilft* CTl^, %T, TOf (filwhi, WSw, ^]f, di'i;^T3lft I 

^^3>i9t •iihl^ih *ilWi tiiT Tot TWifr l^mlv 



tuttoto ttoto- 

TWlft TOITO « TTiftTOTTTOTO I ISrl^pll' 
tiH fl ftSwBr TO ^ TO M* Tl1% 
*tilflh1"i TiwW ftrar ^IW* taftTO* •rtllTl TO® 
TO I dWJirlTOTOft CTfl!*8®f •ifhff'TflWTOl 
’fttfUHT *IW mtfM TTO TOI ’I"tf 

T TO" tIu4 ^ mMiu 

•iH'ft’TTOTO I i. flW, ^ Wt, «. ^TOW, «. 
^(F, «■. Tlfr, 4^.’TOM 






f'lH* <Plfll*- ^WMW) ’irWt 

'WiJs OTIT •iftW'HW W Plfin ’• *lJWI>lrt ^'IW CT"®W ^1 

Wll1*i ^#Rprt*T flhlff, ^ITS^ tffi*, i 

k*j4iiil^: CTirf, Ijk, w, mvii, ■iii«i, l^vi, , ^■ujniH ds*r, i 

V'llX* (flRl^’bliil'lh) Switch ! 

®^lviri 'o X^*T R4i^ ^*11* fi^i^rtfr 
<iwlCm ^nw ^Ifr-^nSS; ^ wit t dfr 

T3|F %ff *Ulflhl>l *llW& '^!W I 

•rtfl® h 3I^ Tiiff ftps 

^ 19ilfft« am #1014 « CMC^IrV 
•iHu* w I 1^ >,^: f«iA« 

Tfir* WTtKimXiii T Tpyijf ^ I Xwii^w Ciii?*|[p(i6^) '9 

XpSR^ a ^ *HIM4 WB ^IW I <flCT IJH WW fiSflW Wl ^1* I 

P(*i w, flhrtffpTtlfl^fllihi, dWhi, vuitniRfVHi i 

t«fw»liPri c^, UK m, Tn; e^, TJP*r Wsw, ^ Xh*iwh ds^, 
Xvnl^i 

^ fl >|li TPh (wwr 
M «jTlC Roiivwjw *nn^ «w ^- 

i*i-w1i(X « K^MsTTwISaii^piff ilfrT#- 
TlW, 

^llWdJfl ’TlOrtJ' (JilcftT •iflui*! T •rtl'T 
Tflvv mw I 

itef- >, Tii, ^ »ijm flfPi«. «Wff, 8. 

WT, t T. WSt I 

18ir- J.O: MW I 










>Ao. > 1 ®“ Api*i > 1 ^ « aiwl* %\f\ 


WlTi ^9l?r ^ CTlCf^fiR?!^ d?^^3nr a4uil<^ I 'owHi^ 

ffiiw *iRw*nM OT c<io^4 idw *i31^i ^ PiR®* CTitf ^i ^Pfe" 

1Rc?i PlRit CTltf^»R -wl I 


tii^llf^s pSfil ff»i, ^Rch*^ ?l1iilfl, ?lftirt', dSsfti-fl, 'srtP^^^pPT, 'sulwlPjiSHi i 
'••Wf'llft* ’ICT®'fljS', ■ijM, t5’1 ^vailR i 


Rw ^(W9v *ilRfl?/ RRw 

^R 44lM RcJ|1'*»«HH »I>I1*IH 4^1 IW4W- 

« l^PT R4i»*i « ^!Vl^ ^co ■^JWI 
laR wulDBlRUlfl HHfl *111^- 

<*i ’itstf^ 1^ ^1 ^ ^ 

^1 »l1sll^ CBlt^W »|MC« ^ I ^ ^BT 

*f31’»'i ^ I >ii?ri^ Rw 

^RT PiRit Pter ^-»iiR^b'w 

’iSl’fl ^ I 

1teif- s. ^ WSif,«. 8. 

fi". ^ Pl*i •nwU, *, Ri Pli '*iwU I 








■»i|T! Gdl^VflBI^H ‘pR^CT R?ffll 4 'Pl'Bf ^ Pl^ d?^ ^ I Pff 

*l 31^1 ^ I *rtEl^ I 'SIW^I ^RS 5 ^ *l'fc 1 ft «l^l*|it I 

^vitl^s PUT, Ptw PiPwl^, 0^ in'*! ^«J|R I 

>*t«*riR* Hftl4rll®H, ppifpr t’I’INl ^vailR I 



u1^9lu”l*i Pn^T Pff •ifWt wl9r ^l®iR 
RqiI's^im »WI<(H «w <j[^- 

R*wrtifsr « i^PT fNR=r ^1 

3Ff^ c*tw 

cuPwlv « «ll®r *1(^ ^1*1^ ^ I 

•il&,lSltlBM "Plrf "TOT W’llw ^WSN VDT I 
dH ^•iw Pw '^|u^ I ^*ij^ltir^lwt I Pw ^l®*w 

*ihlw* PrtSUPT WMBT ^wlR fiteT PlCTST 

wn I 







wffs cnicv cMIOR. OTiPW Ra|*lQ|^lll qiin «®ftr cpit®’ 4dtar ^ 'otIt 

-fiM^ t\iSUi I cfliow *nwPlHw #« *iif¥ijir i 

W\ «|fl iw^ I 

^jtc9tRfS|v, to1ilui^«i I 


^*fTH'llft- «|cBter, «1>N|1i^OT wH ^'ojIR I 

wojucniw *flt^ ^51?r ^'wlt Pitiilw 


»1W ^tnH 4iW VA- 

Wt^lFltV alijSkv fllfft^ 

’i3l^c» »iiWtlt 

^ittri^ Rt» *iiRfi)Cii ^Un^i c3ic*r 

«flRCTtTO¥ *»SM ^ CT, 
’ifiNH aPrtB? WliWiT «|dJ|T ^ 
Pfww ©*r ^ *rtcwr ^ I 

RPffc ^wni't Jf’i ^ ^lnH I 

fSoT- i. ft|Ik 'fllSlPI*, ^ ®. 

8. Woln, (T. ’^JtHflhl WhTt *. *1. 

ifM; V. «IW»iH I 



’fftii- j,^8: ctdtar ’lU^i I 


w|j« ^ iRr 415^ ^ ^ I ftW&iw #(WlP(lifl 

’oohhftwhi, flUHHfWfl l.'BiliiHl ^Ww) -vlMlRjlhi *lll^l «l ^l8 i 

I'HHI'IIW- ^MIRw I 

^1B||6 fl[i|l'8«lM Vfl- 

flCIllH^H Wl» W I 

’^BlWlfilUJlOT «5H ^ flOi ■^M*T 
^jiilPjtvcDH -^PtRi'SlIi ‘•ifNt ^tw 
’^1 ^BlWlfiSrtSfBff "^ffr ’aiH^tln 

w ^jwiPiUfl «ic»it n wr ^ 

i^WGflH <P4 I 









AVO V ^ fSail^lft 
’ifTOo ’tSR ’^c.4^l» calw 

'o(l'ni.^ ^pjHIPiU^i ’o|i.«1l I 





n. AVO li|i3iW5i ^ fB<^l^4|lCl %tfR¥r 
’fsH' ^*c?r 'Q'«ttt^ ^5(?r 1%ir '!«i<i?^h 
*<>iMlPi'iJ<i ^\ 








tSaf: 


AVO -5^^ Igajt^pi# ^ 

*^»ij(.'® ’fsH' <pw ^ter ^wId& C5tw Ppw 

'athc'l ‘iPjHiPl'S^I I 



AVO fsiuiw^i •'T ’m 

^<pjMIPi' 5'SI ^»f6T'^'5t# i 



f^- ^srt’^rtf^fSiT f®3TFt'^s?i®r i 































SflRTdti »l1<)OT 4Jl*t|Pflrfl *llhF|^f4* 

mfri ^ »i1w &l<f >(Rw I «*Rr^wt 'iftc*! ^wl-fllw 

^flr^iRI%iwiw^rMiWSr*flhFr^ffl‘^i •*! 1%^ <W9‘, w- *i1RRImi *iWpu (3W!t 

WfH < 'StlM'lftHMfl »iWW( dsfr I 

£«Nfl;^, m, ’ic^ I 
^ilfftlBfl ^WlRlSfl *lll^l 

ftSl^wlCT’*wM*T ^flw ^fff- 

^FMPfBr *ithFfir ’■w sitWs tot 'wjt 

liiiJlfl l^nr *rill^l ’tbot i *iiI¥c1b 

^jHlRilki™ ^Jlfll*rl*r cwIpNf ^BW ipri 

^TMIWcBT *IW WlL^H *lll^l 'HIL'It 

■et I Iwi- wl’iiPJC^ •ift^ I 






i.v, 'T1 w 4 'fH1«1 ^fhFl¥>^! 


WItFH c»r<ll^ iwt^ ^ ^ I < "prw 

filtPM l^li^ P ^ll*l ftw IPTI *tB*0l*l ■llil'IlH <H ’Bw 

'llw I ^tB" ^(^1^*11* ^ '^*i ^ICTI 


Bp, ^JWWfir I 





fitfl* ’^np Bp ■’ifhff Piflr 
^ibiB Bpirwip ’pm PIP 
^- 

4ciiibiBb B*1PK 9 ^ ’WP 

I WIJlPlBtHW WOT* 

pB pb Bp pbpt ^ntwW « 
Rip pflPB «rin^l PIP 
’^p I Bpt *icfrtB' 

^WBW PIP ^ I BpB 

fiUB 'BPt ’^Iwp WtlP^lB' 

Ww Bp pt ^ 

W^CT I 








i A^l*. ^ 'flURT'filOT 


WlT* CTRwti 'SaiRT^' 9 lwin »i^j pKifl Rijn'S^^ iRw ^^ 
IS^wuftr wf&wq JGIlCv'W Rl 3 w WI l ^l^tH CTf 5 ?r CTPt^^ijri^ 

'aiijfir *igH» ftR^¥nri 6 c|?ii?ii? 5 T^tw^Br I 

^^•nl^i 1 ^, «uii«if»(‘ 3 H ^,«jili^ I 


-0 'Sfm ^ ^'Sm ^ssnr ^sNt 1 ^cki»«im 

■JWMR ? 3 W- 

'aiJlC'HlR^lfl to tow 0 *ttWT 

't1^R!£(5 HUtI ^ I 

VCifl I^^UHI ^W» “* 11 ^ >8 ^iJjll *l«|^Jl 8 tfll 

*iaic^fl tor ^RiRfelft csrtttr 'flw 
ntew m to *rtito 3 r ewtor 

tor -^pBR^fU eH'llw ^ 

’toit I 'si'U'ilfl "HaM I 



fwi- ^.4]b''* 'SWtff filOT I 


*ft3ssiPitor tor ^Jtotw*rs 

’wus toiler 111 tow *ic^ ^ i *iito •nr ^ 

1*1 tow ^ ^ •Inrrt'^rwl’tlto^ I 


-icEiPiwH ito ^!inr ^wn* 


m*ij|%i l^iWt vv 1 d 9 | 1^4 ^'®jiR I 



4 


to- > Ait iiwHPlwh tor •ilN' i 


fl|-jptonr tor^wff^oW I 

^niwitow1*TOTtortow^ «'swruj 
•tracto ^psRisili *toFr ^!wi 

^ » tlRH > « (t •tCH^ 

CH*l||C^ ^(W 5 '* ^ ^IHI^ o 
CFrtlOTi ^^jll •Itfltowi to ’^ 1^1 
^njCTW fffOT i « ^ 
iWSjtt ^ tor's tow wtow 
wtoitor ^ito ^ic^i wHimn *iwm'i 
tor- i. tor, ^soiwitJto 



mi&bh«i*h «ij|w 


iAV. WW («C*| 5 !l!H *0 

WlTi ifl’?# «||<|)t>| ^ OT 

PifBff wi »1w Wu CT^ fflfEfl -flw I ^ill^ '^ai*i 'aicvi^i *^11(1!^ ^csw ctH" 'llw i 
+{a*i 'aiW'iH 4aic»w 'slfl CTflJt ^tlw i 

'^1*111^* “StuM; PifS <f^wt CTfS^r, 'sq^^f&fir i 

cw ('8C^ Pilfer *l31^l 
♦I'stlS Ploii'i*«fiw ^*rn 4flw 

T^Tlb^'Blfl l^tw PiiBww ^ lPf*IJH ^ I 

Pilfer ^cs*r, *racfer 

vHRSIt I CTfliHKI ’itl’Hfl 

IWSilt Prtiwi Piffewr ^niwW ^otcBlPfBftr 
*i51^ ^!ipr tpHlw I Piifew 

'siftjF ^*s|ir ^(OT ^RiRilS' 

*lfN?r ^WRjlPr PrtlcTi Piffe 

RPfiil'»lM ham i 



i.^. t*!i» ww sivi) Wn!? 

W(Ti 1^(1# c^vt Piffer *{WfS9, ^'(T- Wl^r « 1®l® I CT^«r Pilfer cwicwi 
'*iP 0 '^ 1 ^ 1 'siJU'fll ^ 'flflsr PllJiMfl *injpij tiRT -wwncsfl 'B(^^l ^fi^iH ^BT wlfer * 131^1 

^ilt^ I 

in'ill^t T^^yifesRr, t^w Pi« wlfer, ^Jiwr^ «vi Pi'iJUi ^'bjiW i 



onlP3lfW>t5 


1Nf- wiJ ew (ftw tfrO fflffe *ifhpr I 


I^Sffr OTif (Piflf Pilfer •IfNt^flftr^Wffr 
RuiivalM ^muiK CTflSsw fePNn 

^cRT'i^^i PiffesHr ^nipur« fePNlPBT 
^c» I prifesBT 
w«itOT ^1 pifliraRr »flir 

«i|6(^jl*i *|fi»ilt*| 1^ C « S 1^’ift’iH 
wltpr, «tw le^’nPBT’prit s « R ^^prt’riR 
oilfer^tPiti 'si-uMI* I o^'ff^oscf 

PWlCT PilS'^ife^lJifl^ 







W CTflfT *llN¥Wr< 

Ws ralBff ^?WtPliBff W ^ ^ ^ iBlw ^ oift^ ^i 

tflfBiM 4jiVkV^^I^ vntwu wl'ilPiBu 4umi|u >iul ^ i 

1 %, mt, *flf oqflfir, Wism vw ^ 

«Ulw|R^HI^«jl1it I 


^ CT^ *l?l^ «lfl 'flttlS Rqi1»«Im 
J|*||^|I*I <t|W- 

%¥ 1?lPNjtn ^«IT !|pr iJlft^ItlFIT 

?n^iPlT ^t^Rlbllt iH-ri ^1 

'aflW4(riw *i?l^i ’WC* w I CTfl?ww«rfsl^ 

•fltnr 'aw WilW, CTflfOTT 

^FMlPflfff "iSftifflr ^ifiwl^tlcw ^ftr ^5^ iHIlff 
^ fllw 1^ ^twTi PriScw 

Ttw ^ ♦RJRllB 

ortlw 'aitfll I exrfBr Rali^ic WfW ^IcfiI I 

H\m I 


H ■ 


Starting 


. Eotioa: i 


( Ceiitrifagal 
^ Switdi 

CspKitjar ___ 

Euning 


IBaF -tflilPfBa ^ ralfer i 


WNlWlTH WlfBfl 'lH^UPWis 

ailbu Til^ ^hlRjlJtiM wrt" w ^jhlPi^ ak ortJr i 

oflfSnnr wilf ai irirv ^wMlPftsr wif wi 

^iWlTNfea aiw «1 '*ii13iMiir cqflsr^ i 

Wllfts wulWHft, aa«, '♦fl'tlPfiffl <H ctIS^j ^irtoalRiJk i 



driti^ ^"ilD Puil4WM 

*Pfl<lH 'fflW w- 

cmIBum ft|l3r*wl"i ^olT ’jpr^tflRjh <iwwi ^oAh 
*i®wl Aiw I CTfftanr •iSM'wiw 

AP" I eqdRiiHr laiRfe^ At 'aw 

caflJnw^ At 'aw wllw 

orfftr ftaifti a fii-ic*r wwi ^ 

aiwr I aHpam amw i 


aw aiwiRiBfl caflsr i 






iM. O^flfT *flNwr 

TOi OT?!(& tft»r CHfl»« ^K « ^tlB^ fliJl'IlPflifl ^ ’«IW ^IH 'StfUfc 

oriftr^wi CTflSff «tT Ji>ifl iSw ^ am ^iWlPflk 

*I1TI 

w i l f ul flUK awi» -wMiRiHi m^r flffeff, fluioBipjfen i 

+fl'*iiP(B< ^ ^in5‘'^ff^ fflibi *ifll^ ^fflr ^-* 

#iit16 fiaii'wiw’*PiWH -ww w- ic 

ortScw W9i’nl*r toIt \ 

^tfSMwr |-L^^ R^ 

^jMIlPi^iwrt wI 

CTftnnr ^ ct'Hw, 

cnfBufl ^ft" 'si^ii 

^■iPf ^sirtlT <fl?rri IfeiT- >, -XV"^- ^ 

tt^ ^JhlPlfefl, ^ ^5HlWfl, ^ 

I fS^- i,«8: flh fflflSr I 




fS^- i.iOB: ^I'^lPllSfl flH ^1* (JSlflST I 


4J|*f|PilU WwHHN CTflfT *l1iTt¥rt CPWIfl^i 

c^fBtffl irtR^ « ^IIB^ ^il*llP(5fl vIot *hHIPI5w iil*r^ii|w 

djihr^wi orfSff ^ftt ’TOT teff ^JhlPilhi la u>ivN^lii '•f ^JhlPi^a *TfrT 

•IITI 

fflfl^t '"Ul W flNit in '^1« rt(ir o^ib?r, auiDilfilfeHl ^jailR I 

’W 'Nil'* flH fflflfir *l9ft^l -fiattt Rq| 1'M»1W •Wl'IH -WW W- 

?iw I '&iPr*wh H»(i6»a ^pnr w ids' 

/ cfiS'^^ \ tlfiiBlW ’RCSCff c*r ^JS* 

^*0"^5i*rI wpM’’iW^a^^ 
j csrttw 

\ y Y 4 OT«ltOT C*l1& ’#tf^ W3(^l ^TMlWwCFlt 

hSI^Iii ^Ilv|13|'B|uh 4|B1 jfv ^hlwi ^lor 

--J—^p—I %3r ^ aHfl*llii 1^ 'aihw, •ICFil i 

_^_Tj^’jnwt I 

ft- _ ,^. ni-_ jt - ir _ ■_ _■_ rt -. i. ^ ^JhlPlH ®. 

TSl^ wfe 'flUlW AH wnr I 8 tor 




mtv unHrfl^lRo 






^Tt CT (nflw ^■iw WWW *iw ^Wi* wiw rtwi'n dwwm w i 

^ *HVH iJlIBlH ^4|«| WH I 4||t * lib>| I^IUI VHjfi f II VI I 


itW^^ (3^* rtw* piK wlfefl* ^rtwt^ wlWlT^wtft I 


iiHU c*iK ortH *11^1 flid® Ruimm 

WW ^Sfl- 

oriSon -••K ^ ^I^FWIG 

w*iiipif wiBPii I i^lii4v (^iim 

TTWT^II^^’^JWl CT#T il^llW 

^ fliw wiw, l^im ^(ftr ^Wf^ 
^ttii 


MAIN 

WINDING 



liv- dUHv c*iM crtStftIhff I 


i.WL tiij^ioAeti ^|W ^wiwrti 

^Ttw TOR ffrifefl; to|^* ^jfeir pHpiIi 

ijUlUn VII tfl Mlfl^ ft Hi Wll'I'BlH W liilUffll WfH I ^WNl JllRSfr 
^nQon ^ ^llW win <wvtv i 

WIfri 'tfW< I 

I'MilAi ^ «W, MIWNIU * ftRlaH ct 1 #¥, fllW^ WtT 

wfiwft "11W I 


irit^iuitiiii ^jrtHwi"! *iiflfl( •lihrt ¥W 

fluff >{Hmm rr w- 

nwf^tS^ ftr m ’ici^ 

¥lffRilff ortisfi lul^luff^ji cwffr 

WPm •iD^lfl 
dl^vtcAufl tfvi4miv ttAVr, 
^JH fW6 < « «c4MTff Wfm 

•ill^ CH^kn, 4 cvtir 

fWWtff t^lifi 
'SR' (Hikfl H) *lwi I 

fllWl 



1^ irflulLllliUllt^fJl'l 'ilHlff il^l I 





W|r* ^tcmi fflPT ^Wr 

(ul^ctihl) ’SlPlT’^JTl t<ll^H^4 TS^ TUV 

CTfiJcw osHfr <im 

oafl*® ^|J+ 'Hj fl wl^^o* ^c<i I 

a^m^, 'wiwifflSM, fluH m W' 

Ufj^vlLvIOy ^flhr PIuiIpbM j|>iN*i ^bw 
■^ pT- <Wiff « ^JlWlWff fllW ffR!*5lF 

iVo ^ C«t^ ^«WC9 I '^JlnllWl4 1^ 

fli^fidlJwT fli’t TO" ’ffsrt^ 

fhwi j M l*(Hi W*lfl *wwW 1^ 

CTflSr'PH^iW^lWl I^^Rv 1||M4 4lH4r 0f<4|9r^ 

I ^'IJ'III ^IWM" I 

>.«e. I 

*i(94]4jidji p(Pn*i isftr fl niaiif •fl'llii *wM "Bjiif flw i 

’WW *l"'i|*l!fll'# JTqffiw Ur I •^4IWl>l 'am* iW ^ill WHflfl 

«tl^| ilvl w '«W Vfl ^Ifl I 

TOll^i miFf, ^J^iTflllsnr 

Htjfrfi# •filhFr w ^Nli Rtsdvnfiei 

®wH(H ^c« ’^pT- ♦iHirti' 

(fww ’^iwi ^ip4Wj|fr *i4flii 
cJict ^ filwlto ^ PITS'* 

wiin i4ic w|[ni I 'smiMiu ^*i i 
^ fSw^ 1. 

^ «, «». ftp#^ I 




IS*'- "if^PT I 



'awl’S utfllOTfe-lRvl 




wilt »llflft3S< l'fc'B(H »1 *lrf * 18^1 ^CB I •jjfiw 

owiifir ’It/ fllW&fS'B 1 

wit1%: drt;m, flinpf, 'BiflwiPdJw 1 


Hot- i. Piwln ^ (shln mK otHt, ®. 8. ’flwhr (wtw ^bDI«, 

c. *fdiqprtji*r 'Sot, ^p^Prt fflflsr, *1. ^jk ■^jMiHfisr, b*. ^Jflf ^jiiiPii»n, j», hp ^ 
+fi*iiPl^, > 0 . '«nr, I 


^cwr mHnr tcnJIwI^ ^rlf¥& 
w- 

^olOTlfiftHr 1*tor flW ^c"B|^nr 

csrflsr 1tj%vjc!*iii ^PiRlSlE ‘■rifhfT'^flOT 
■^5^1 Hot, 

«WfiIOTtT, 1S|OT^ ^ •HNr ^5OT 
^3WI uilnh OTfPniT 1>lPf*iih 

^pa ^ I 



Ifef- ^. 60 : diPH ^otS^jH »ilWif I 


i.'SH. ^OTl HhH ^OTl|wt*r •iflwtwh 

w|Tt R«fC l^uilv HvH^WOTT 'siHR'fr 

(%»llM 'Hot I HcftTWOTt *I'lT '"ifhfl' WIOT ^ I ijliT 

*llRK* *wwrl^ Chfluhi I 

^1*||1%J 'BlilOTlIfSilSIfl H'ftllH I 

Hot^ j. HotH ^i$i»r. ^ HilW «. 1fe»w s. '^nuHni* 

OT*w, tf, ^wwsilsr ffpw, fl». "viR^jMiWsr, h . ctH?, t, ^ttscBr ctH?, h. 

4c$t»i Pi*i, Jo, ^p**pw, »i1®w|9r aif^ -MSiH Pin, jj, -bc^»m 

oqfer, so, s8,J?1*WOTfir, m-. iill*l/*lhflNi 

5E^wi <*ffli?i^H>i5nBnr •tlNr wnr ■?Nl» Hoh^wiot ^piwk ^c» ^- 

oUlOTlHItlfl Hot flW * 151 * (Stf) w«pw ctH?' * 1 otH (PCP-<iW P 2 -P 10 , PIO- 
2 : 1 / 1 L 1 /P 15 , PIO A 2 /A 1 /P 16 * 111 ^ o ^I=i 1 v WOT ^1 (srafir 

^^I 1 BW’®IIWHot^ W’W ( 8 ), CTW (») IIRT CNl *iC^, (SO)iOT (ILI- 

2 : 1 , 5 L 3 - 6 : 3 , Al- A 2 ) «OTT *fll^l o ’OTIV -MM 1 UII 4 I 4 ^JH yifUUM H*f 8 4 ( 4 ?l*l 
i*| 5 r(PCP- 9 -'WP 7 ,P 8 ,P 9 ,P 12 l|«jlH)«mt*lSN‘ o «|«||* o^cs 1 










^ ^ja^i Hutto ^|«i V^wi 44Hi^ii)|EM *11^ I 

1,18^, iWlHfrl=Tl0Rr'¥FR Wttol iItTfffli 

vm\*\ vhj vi« grammcnlto^iif^ 

l^m #41 m I *ffto| v# *flwi 1^ l*H ftft ^ |3|uto4 ^ «l 

iri 


ftotovr iflflBHft’WIOTT'HH Ultof, illiil4^ ^flCBlRtolTj <JWlT^Wlft I 



iwn^fti»nnw ^ o^ttor ^rtihff 

ftcjii* ^ii>(Hfli VIEW 

^n*r Qi¥ ^i*wr tJ^Iw 

^ I wMiPjtofl VIEW 
^1 ulSfiflfl to||3r^|>i ^W'^vcv 
iwi wttor «wWviw 
<1^ winfl ulto wi ^ ^ 
^itohnw o op?) 1*^ nw, '• 
^WWt 

<HilW, HW >I(|H1'1 flw 1 ®WIt 
* iWwJ ^TK CTfPr Tl^ ^Iw^S 
*lfltollC*l C^WIW iil 1 B 'e|{fl| I 


to^wi dniwltoi*viiwi ulto^ «fll^i i 































































































^POtiT-oi 

(Refrigeraiion con:rols) 

fl?jm TSfj^ ?t fl?nw ^ i 

£RK f^wf ^5mi3iT ^ ^ I ^5mi3iT srk ^ ^ 

1^wr w ^ I m's £t^ ’iTr^ifw R^atc-t^ ^Ttwr 




Con:rol '*1^^ t^wt wf i Con:rol Con:roller "“N^ 

I (?r W c^ R?iai<p (Conrroller or con:rolling device) 

I C^ C^ Con:roller ev Con:rols R?iai<p R.C'^w Rw&il i 

^ Wlirnr ^nsim W ^siOTI^ c^ wsm (Uni:) ^ tUt^ (Plan:) 

<IJ<I^N <P<K.^ I ^ ^ ^C®1 £|C?ll®r^?l ’tt^^rK ^fl'QTlT ^ I 

ilall^W t^Wf W ajCill'St^y ^’rnUHT m\ Wl?mT ^ I^WT ^ ^ I 

Rilaic-I Con:roller C^ liwm ^ i ^ ^ ^ 

sit?rMtwr: 

afyim 'S tlTt^^ 




:imtJm7T<riaDiKT;ErrjiKT7gJfcit^a^r<5Lin»yinKjLitjii[5CiaR:mn«Kr<Kr>:irciE] 


"w?.#Tr 1^ <ij<i«,i'3 wt ^ ^ <^c5i«i>i ^rfw ’iRB'© i <pc5t«io»i'g 

W&'StIW<i 3 'Q ^ftwr ^ ^ I ^ 

Bciil'S’ 2jciil«rc*i <ij<i^h i 

i I ^4,'®l<*‘^ I)|^ 'Q 

'O I '^itS', 

8 I <ij<i^N f^fw^ I 

(t I w<'8 2|^^fi2i?r'^, 

'Js I sj'sjlpt^’sfligl^ ^sH^rliilT Bijai'f jt8<i ‘P^iI i 

b" I 'a||^s)>|si <P<ll ^'©jIR I 

t^sRKf^Wf I 

^IW ®T*ij *i<i(.»i<i B?iai<p <p<il I 


(Refrigeran: flow con:rollers): 

%1W mtK ^ fl^nw ^ Refrigeran: flow 

conrrollers. (^) t^Wf '^T’WsfT>IMI?I ?W i 

'*1. «KK%ra^ (Curren: con:rollers): 

sRK t^wf ^ ^5mi3iT ^ I w w srstw srsifw 
W sKK 2RK ^ I >jKlWj <l^w ON- 

OFF ■^'5^ I '2,'r'o I tH 'bN ■^- 

i I ^Rbh'll (Opera:ing Con:rollers): 

>fKIWj tV|i5<iw ’iRb'M-il (ON-OFF) ^ ^omM f^WT ^ ^ I 

csrfs^ K5T 'vs^ ■^slTra' KSf fl?nw ii 

^C®1 <P(.~SjJill'S '^'5^ I <PC®1 £|<ll^'^'^ I 

^ I R^»M'qI^»i<p Rf)ai«p (Pro;ec:ive ConiroUer): 

i£l1^ ^*1'® R,a^|i|<p ^R»llc'’i^ <PC51 ^'*<1*11 

R>f^c'o s|<i|^c<p <pw I 

i.vs. wl^eflW*H '^td?lt«1'>1^ vsll^'^l : 


va»f>i*^i 

-q>C’5lc®^'S1 ^TPST 


(Refrigerant pressure cut out) 


<pc,~a!l^' 5 i 'ait*)«i Riiai-q* (Compressor oil pressure cut out) 

\5 

»((.«nHC*)V!9 '!5)l=i'» (Solenoid valve) 

8 

(Timer) 

<t 

cGHI(. 5»[>I5» ^ (Temrerature cut-out or thermostat) 

Ms 

R®f>lR)'5j|i; (Humidistat) 


CSF16^ <p{.*Sl«nliq (Float controller) 

V 

f^r«T (Relay) 


'3v2ji5j(.cn|sa g|(,i;<p55i (Over lead protector) 

bo 

<P'V)|$<q (Contactor) -tjlGh (Starter) (Remote) 


CFl^ «?(^hl<i: 

dpfS’ <^»Ci$l«1l'5i ^ Pile's ^1^ (Limi: swi:ch) i 'i\ 'o<ic«i^i Sw>vo| 

Piiai'-f <IJ<1ttl I di# "^0^ (,®1(.«>Cei<l ^D&vsl^^lw (^ st^ 

C<lf? C«tt^ ^ 131 ^, 'Soil'sM, *q»(.'»rh '8Tlf5l?r, %nw r'sjIP 

%Tr (Limi:) ^ ’f^m 'o|^»illl ’fM, t^Wf dpf^ 

WT ^ I lilT dpfsl^ ^l>iVjH I ■?rr ^<IWH Plf^ ^ SbbVsIil 

£R1% 2l<iKw P^jaiH’ I '©<i(.®i<] ^’’1^ 'o|Ji»il*i '^tW 

dpf^ <pc5h I ^foc'o "^c^- 

i I ^5^ (,eiC'»ei C^ C^^5W^t^^2|<5lR(.<P PilSI’-f (Off-On) I 
^ I ^5^ C« 10 ' 0«1 "^SCST Piia-f (Off-on) I 






(y(l» 

*lTwi ^TO*inr c<iOT ^i*r 
l%?ini+ RPwm (flPTTPiT^i wr^?®r 
tfl(w ^ c*l^ ^llw I »i()4l» 

^iftwow ^pw 

WSM WiCW ^Jl*IT €)Tf^ 

ciftfw ^ ^c?r aw I ’^*Br filiPiwRr 

^ l!iK^ ^ 

«Wl^ Tiror 

ww»i •fraw ^I'wlw ciM&ft 1^ 

Wot ^Wjit ’«OT ^iw 

^lOTWJW «iw^ cWif ijOT owncff 
iJjinit'V ^ wr I ®w^ yit**! 

®Mm iliw I siiwlM ww Wot I 

*lR^1ii's RflRi'fl WWpw fll!j'*i Rnflfof^ ^nr RjlPIISWrjfte wr i 

*iRRt WW wPFt WtfW CT^ c*lOT WWff Wwr Wi^sf 

^WOTRT cwwt^^'sifiNwir wwinr cw 

rp^ W^ffT WOTl ^ ’RWIWCW WJOTW-Rfi^ff ^ 

I^SftftWWffWftRSftftThrtflwRmM'^Bri (®)<ul«- Rs|R« auicv) i 

Riitwi '•lPl#1« = 

1%sm w^WOT ^3^ w4ot ifilFiww nw wpw Rww wto ^ ^i 

«lt«j^D fi&'sfeflfl "ftf 1^ ^jpw ^ S[Mj 'fliP^ I W»i'fl*l « Rfl^cl Rciilv 

Riiiiwnl^ Hl<i DW* W*fW c^M ^1 ^ I 


coiidenser 



liaii >,): I 


WIT 

^R^|3r wa 


gi^wopk ®W3r, 



'T, Qoinmiv dUfvtfn 

H 

W. tft^dn 

wfeM&WwiH ^itRi 

%. Ri|1 w eW 

iw -m, ill^i ^«j1R 

IF, f P*i|»M '•IOI*l b1*l RJIU^ 




V, WllTTBiilW? 

H 

















Oi 


i I <^c^M ? 

I 'Tfsf ? 

O I ^©H^Tli^t I^il3|''l<p|ll <PC^I®1CJ1<1 •TTsf'^ ? 

8 ? 

'Ji I st^t% I^ijaicH' c^sK <ij<i^h '5^? 


H I <lj<I^N f*pi£l ^C?l^ <P<] I 

io I %:eT C^ 


ii I <l»c5Ht>l<l 'o|R<M I 

I <l»<l$Mt>l'5l £|«|'S?^{|^| 'illWlHl W I 
ivs I <P0$I«1»I "^t? lil W <3 ? 

i8 I <l»c5Ht>l<l I 

I (3pf& Pic-^c^iii '^tT'S I 


vSi^K'SiM- i.i 

RR>J^ 2)(.ilNc*i C51&®t|(.'5]*R '0|)l'SJ i£lili5]<pRj*lI^<, PlC'^a|C<P '!(i|!cQl’i| <P5]''1|C''^ 1%^ '^lRi<JJ<Plll 'W- 

m\v^ ^ ^ ^ I ‘i‘Cd?Mt3i<i si'Kiwi 

w&'Stiw^ «si^ Rilaim ^rrwr ^ ^ i f>it^tii<i 

^r«tm <ij<i^M, snortf^ ^srnisrr 1^wf, 1^ c^ ^^©jtf^ 

Slc^^lstci <pc5l®1l<l ^ I P|C'>i 5»IC'9 "W?f^ Wt I 

i I w&®rlw‘*t^ 'q»c5|8i'>i ? 

I I 

o I ^5,1^ <1>C^H>i <imN I 

8 I <Pc5i®1J1 <lj<l^iw<l Sc‘»t‘*ITI 


^*rrt?r-0'^ 

C8|^ TSfi^ (Pressure Cut: Out: = PC) 

Pressure ^ Cut: out: f^Tlw C^Hlrr i 'oilS'5 

'5t^*r UlPl^S 'Q R51M'Q|^«1<P I <p|'5 '0||S'5 'Q <?C"£|'^51 '0)CilC.®151 'BT’f 

RijaiH I ocifM ?lic<p I W <pc"Sl>it] 

'0|?IC«1<) £RtW W|i 5<1C<F Rwf W C2p11^ ^ I 

R?ia<p (Pressure Con:roller) i 
esprit vadStiJ^l ^|Sf: 

■^. c«Tf cspft^ RR^ Rii&K ■^5®T 1^1 ■^c*^'£pra' 

"fw <pc*'2pra‘ till's<ic<p <pw OT?r I 

< R>>it)l'gf' ^ ^ltc2prt^ 'i>iR)R'&> c^ Riilii»i 

<PC.51 I 

i)si>ih W5j*f t^c'1'51 (Oil) 'fT^ ^^C«T c>il'i5'sc<p i 
'5.,'^. C8prt^ ^rt^c5?r eppt^t^: 

Ki^ <ij<i^^ 2l<ili)’a 1%% capfl^ ^ 'SM wt ^- 

R,>(i?i<p R?ia<p (Refrigeran: pressure eu: ou:) 

< ^c*’2pn:^'2^'FT^ R?ii!i<p (Compressor Oil Pressure eu: ou:) 

R<Ja<P Fs*i £|<I»|5|: 

i. R?ia<^ (Low pressure eu: ou:), 

Sw>i>|<^ R?iai<p (High pressure eu: ou:) 
va. tWFMRnw (Dual pressure eu: ou:) 

^.'S. C2prt^ ■^f^-'q 





'Q yr%r &ciiM R»^i?i<p ■5t<i' R?ia<^ i 


CSTT Caprt^-^-^sn^: 


CT %|TFT R#w % ^ ^ CSPil^ (Low 

pressure eut out) i w?5*f cyr^ ^ i RwT '»p»i'oI 

^■^•spl^vo I C^C«T o, io, ^o, 'So, 8o '8 (to P.S.'S li]'^"SH^'ffMItfW I 


'8y|« 




^-'aillB^fl Rl'iirt '«R^- 



ffff-cH’illl I 


J* ^ (Body), 

«. '*M *1^11 RiJL 

tt. flpflJ Pfaw (Reset Liver) 

(BeUlcws liver) 

i». f'ivlWpHUh ^ (Difievential sieew) 
Vl*r1^ ClbnsioEii Spring) 

>«. 'BIJ1+H Rit (Snap action point) 

it:, ’*RgwTlft (Flaring nut) I 

▼rWwns 


A. (Sctew point) 

8. ^(Knob) 

(>. (BeUows) 

V, l^iMul^lUh (DLSerential) 
io. OT 'SlJlywl«*3w^ 

tjiJbiPi'* filwt (Miannal Reset) 
i8, 16iB^ (Cqnllaiy lUbe) 


?lt^i ■’Riff CTt^T (Low pressure side) TSt'T Raff's ^ 

wW cfOT' t^aiviBr ^ 11^a|v<aT od’itw -’iwW 

Rt^ ^ CtrfB?' I <8 Wr fltpiBl •lHw "SH I 

|4*fiwl*|iuw WC*| C^t^^prCutin^l OlflST 
I 

i. tiWH 

g. ^Oft^N 

fe. ^nc**q^ 

^ . CfT*rP wr5^ 
b-. ^um 



ISar- sWtfr t*it-fl*l’ifir wHw i 










^(t-iilWi 

R>l1vm %bb V|c*l4 Of ^P^»N oitSsw^^^w 

^ I HSRtSfl ^(H^lfl ■iflUH 

<nw I <flir 16 iir fl wT-«f^*iiii '*Rpw i 

¥TW!w 

•n^WV’SMUjU Wl*! -ttArt Oflsftff PfffT fi-fl 1H|t T|C^ ^ 

^ I (jHittfl v* ^iM <0^ (Wirt 'f ■It'S mw I iimifl ^*wwi tfl'ilfl 

fl*pnT ft^rcsftaiw oti aftwwisr^s^spw 

wjBff ui^fl ioi*r ^ Rw l^w^iHr 113c»i» oHpi rtw wfiifl i»inc» 

I 

t. ^'^PT^' "^15 '-^ tiw 

'4|L«|'i^p^' rt-Jfl|H^ 
t. TCT^n 

h. -^T^^TT 

q fa™-flit'^rtrt TTFRf^ 
k * Hf'.'ld 

ftiF- ^,<1* ill® 4jl^u4^Ni ^(iJ-«ii®iJ I 

^jUpwh 

^ 'SlftRw l^)||44 6l^ 

*0 ^ 0<I>IM W CTR Hpi^ W»*1 <fl Wl, 

^ <HlfB|il ^ ^IwilCM tMw >(fl*ll ^ 
tt) 4»*lNl ¥)H W ’* 'ail'i'lliflill *11^1 Wtflt 
TO*iiw*rtw*itlsr?iT«iffw, 

IWRlIt^r (Ef®) tfMIfl #|S^Wi 

LP Sidfi 
HP Siie 

Fkr connectiDn Fkr nut 

ft®*- ^S: lUtwH ^it-’qllBi I 








lllt^VlLII”l'l uiJiSl awik*pftHR^-S 


wt fl (upffiftftwrt^w '•iw (ffilr Tlfr-'ailW i iwlffr 

RwlWi (BiJlows) *\W *K!l* fB#H mt IStfl <nw I l&frflUH ^ *rt^M 

^-c*pfflr^(fr-^iW?r'iwr tnwif 

^tlWl ^1# fill «'8(14 *i» I 

■^rtifnPh 

IWwW (Duel) O^aim^MlttST »iww ’II^IH '0 ft»I5Kf^ *tlEf ^1 6¥F^HB*r 
isK PMiffr® ’B|c*Br osnr e*|EFr ’•I'llfll ^eotIbbt tsK pIeft 

^PwiOT ^RPflr w fhot ’BW’^i¥w FflCTT I teffTT'TFiftv 

nknlfl 's(|Jiw 1^<IT ■fftW' Snap action ^13 hIii *HWW mi ^nK £FiI6t ww i 

tflirv W WH M'I'e ^ on '■API *Efl >|<PIW «lffw I 


i tnctnrr 

^ iH^FP^ Binrs 

^ TT ■^r^w 

S -^v^i-a 

ti 

=1. ^r.|yHnrip 




; 

3 





18^- Slll^ fMlUl*1 OplH ^jfr-’*l|W! I 

likvlEiAfiK (DUItaTiiliaO: 

Rc^pm Cut-^t Cut-in^i 

vfS^H b|t*Hl •dW I TJlCWill *IT^^9ETft*F|Ei18hBl»r^tFri ftnHftUK^ 

ctR WRIBU 'BlEFll ^ I *|<UH *llWfl Wfl 'Biwl I 

<wf-oW^ 

<wt^fr-^'Blc*Rr *iT^^w1top|BlPnii*r 
I PTt-DFWr Tfff-^tWr 

^it ^ I (Flt-OPllT « 

il^wRwi*! o^^ifir CT& W ^1 ^ 

'oiilfit pJC ^Id c^i ^*^^1 Fflw^ I 



1B^- kAi liWUWPujW I 




I (7r§^5r«n¥^rt^»K(7f^p»Km6 PS i ^8° 
(TTs ^©mt3it¥CJi6^w‘f5r^ 10 PSI. 6 PSI 10 PSI 

^ I ;£l^ ^ ^ cst^ ^ 10 PSI w ^ ^55®Tt 6 PSI I 

(10- 6 = 4) ^ 8 PSI W fwt^#rajK I ’®T ^ C5TT-C£pn^ ^-^5ft^ 

^io PSI ^^twf^#raiH^4PSI 



<1J<I^VS ^-csp^ ^-'q|Sc5 cst^ C^ "P-acvs ^ I 

‘^^sf^(7i1^«nt¥^^mrtTO42 PSi c«t:^43 PSi«rt^^i^c2f^^ 
-^l'3cj55)©^(S2t^ - (vii^HiJi) (^Prt^ i 

'Mrs, ^ csprm ^ 'a(lSc^?^^ ^ ^ csprt^ = cspn^ i 


*H.P.C c^ fwft^raiK = m i 

*H.p.c c^cif fwni^raiK = i 

(£l^^^|\Sd3<l R>»p|wRliJjM ^ oo lii^ m 200 kpa ^ 
■5t^ w^? 

^1511*11^:- ^iPraT^srlf^, 

^-^srt^ ■pM’ = 'FM’-f 


= 200-30 kpa 
= 170 kpa 


^.8. Ca^^M ^f5-'®l iStiJo t’pwi: 

C2pn^^^-'oilScS'SI <1J<1^h C^STQ'CsH?’ ^ ■^C'TT- 

i. 1^5^ 'Q1^ csRst?" (Ice cube and cream maker) 

^ csj^ (Sweet water bath maker) 

«. '8Tf5l?‘ '8 (Beer, water & milk cooler) 

8. 'Q¥N» (Walk in cooler) 

(t. c<i'»lw®t 'S c<il's®i®?|vs«q><5i‘t (Beverage Production & Bottle 

processing plant) 

<p(.'»Ri<, ^®t 1^ (Big display eooler) 

‘l, (Dairy ease), 

br. (Ice plant) 

S5. (Cold storage) 

io. ^ (Split type AC) 

ii. ^ot^’tf^Wf (Air Conditioning system), 

j»c^. 'Siil'Bl^i fb«iN (Water ehiller) i 


'^.(^. C*PTt^ '^f&-\a(|\5'5 'a(j|v»er|pv^: 


CSpn^ 'a|J|\b'ST|3t5Ci|^ vs 'Sfi^ 1^ I ?|1^^ <lj<l^vo StG^ 



^ 'Q fvbtplwRl^jM ^ I WRm 'olJlvb'Stl^CVj^ ^ ^ 

Wt^t6?r ^f^TTS RRjfi I c<i»i*i- 


C'TT-Cfipn?’ ■^sfB'-Wl^CB’ CSpTt^ (7f1^ I C2pTl?‘ 

1wl^#raj1®r c’t^ I Pit->H3(.vi5i ^sr#, R>*MwI^ii,iM esprit 

(Pi^ ^ ^ I ^ capim ^ '®^ Cfipft^ c^ ^ I 

Rvfl^l^ <|>V0<|> RjiplwRj^lJM 02pn^ I 


(?r, cam ^ivnsKsr ’tMw's ^ ’tT#i f^>>it>lcef<i 

■^Rf^vs 'Q '0|I^ ScodI’T f^'!5<| <P(,<| '^f&-'0||^^ '8 I^<p|wRliljl®l PfS" <P<li I 


w ^ ^ 'oi|Sci?<j ^j|vij>stil>t5s> Tpz;?r (PPT cwi^ 's f^>»p|wi^?ijM 

CWI^ (Pointer) slC^I'Sr^tJ ^ i 


C8prpr ^rt^c5^ ^rtf^^: 

'Q %5PW ^TfeiT esprit ^-^511^ 31^p|\0 t<|i3,jF©<1> I 



fe- C^.H: (^) t>im-(?FSf ^Tfe=T PC C#^ I f^- (’^r): ^-(?FSf ^Tlt??T PC C#^ I 





^ I Cutin ^ ? 


« I ^-^^-PC switch, LP switch, DP switch. 

8 I C^R C2RR ^fS-'oil^'U <P<lC'® ? 

(f I ^o C^sflf/^g <1 (TIC'S ^ ? 



<{ I ^j^C2RR m 'S'So 

^o C^sfpfii) vsio c^f^iil) 

V I CSIRR ^f5-'o||S'5 fiRR's <p's SR»R 'Q '^'^ ? 


SK: 

<5 I CSRR «^|'D-'oi|S'5 <p|c<p <ic®i? <p|®r I 

10 I (RT-CSPTR^-'0||^c5<1 I 

11 I ?fn?^ capTR'^-'oilStiJ 'oi<ittl*i I 

ivs I % (?PW “ll'^CI CaRR ^#-'0||5 c 5’5I R^.WR (RRt^ | 


'0|^CW^nn5 t^t?R S|*|'8'C5TR 


CSRR ^f5-'o||Sc'5<i RRIWT ^'I'o <pc"2|-ti^i I^?iai’’f '^Rt i ji<p®i 2|<M< csRR ^f5-'0||S'5 

RR5*t^s|?r ^I^I^'S 'Q I^JI&lc'i^'Sl ^Rial'S 'S v5m>i>|R RKw'SI 

<PW R'l'U-^ '8 <^»|'l5-'o)|S'5 iflR?. f^J«p|wRl?ljh R?.RTRR <^*W (R^ RRT RR I F 22 

f^RR^ RR^^ ^otRRlWR C®Tt-C£fRR ^f5-'0||Sc'5<l WWl C£fRR 10 PSIG-Co lilRX 

Rtt-CSPTR ^-^|\Sd3<l (RRS? CfiRR 260--280 PSIG- C^ (R^ ^ RtRJ i f^^TURT CfifRR ^ 

^art^tSR fSRR 1^^RW RRti^CR tJtC^RR»*R '8 f^RRfW "^RR RRt RR I 

^ I R 22 IRRTR^ RTRR^ R^f^ciJ (RT-C2}RR ■RfS’-'oft^CSR ■^fS’-'oft^ CSPTR <P<IC'S 
(RS’RRt ? 

R I CS(RRRf&-^|Sa?5l Rtwft ? 


8 I R»Siij|«i CfitRR^sf6‘-'o||Si5 RJRRRRSCR (RRtf^ 'o|v,<P*i RR I 


(OU pressure and Ibinperaltiic Cut-Out) 

Oil C^w) •(0»f6^ 's(aw» I 

ec*«l*w ^rca»r ^tw *lRi6's i RWtn •iRfchHl "iiftBt 011 ^, 

•1fill^» '*i*wiiiiii 4Pi+flc*M ciniittw ®wr •a 

'9iwwfl l^iPfilTiW^ sll^w R(^ aflfrw ^5*iil prttftBe •iiw^ ^^14 *it0r 1 otott 
«i'*jiPi'a bi*i iMJ «iai*i "IPT« ^ ^ 1 

c«c^ RlSkfi ^Pir *tM "IIp^ 

*i4Rji frl*i ^ I ^ •tRuh M*i *iR •it**r^ eaw *)1 m wh »i1J^ ^ 1 

0r ^lacM *tl™t ^ q^Sw^wfl ama'I T?l*t ^ ^ *llw oi«i*i tatalr 

itHlwla eaflJflw ■aai -«< ow 1 wi ^c"*(»ja aps ■ii^ *i1ff 1 

e*>. ^iw oiprfir^-^^lW*! 

^tr«Hais qriw w^Pis 'B(cs«i OPTIT Rsar*l 

IWI wil¥ C^jPWfl^ d^llltlWI Hl^iH TSM" + ^il¥ 0^*1^ OTOTT'SM) U 
«(H(*i ffpBr •ti'fws ■^5*Rr ■^tf <a '^-^ntEllt i «iic*jl^ 

li*flw(PiHJl*i bi*i aw I 'aiM'i •if^jwa cacTM "sW e ^ilv RjNlawfl tlPH *Pillw c*ifl» 
^ 'aow aw I 



IBar- 'anaa ei|»ihi 1 

*ilt*^ R^fan "bk Jf C*i4Ri0 Mwa ffw caft^ipr flISwiH ^1 "wlft ^Iwt 

2.5 bar MPl ^ l ^'Mk'Biai*l '^11! Vi||fedf4 CT^IlTT- 


otpnff =WH 0«m + 2,5 bar. 
od’its ’«il'Sd»s Iwa PliiflH- 



LUl^VlLU^'l U|J|U 


IM. 


mMn cw ^: 

WIV '■ItaWfl 4|^’5T*t IHT 

^nPT apwr ^ 

Pn^c*i ’^CflW tfPH 
^ ^1 ^ 

fliriHi ^EflitH opinr^-'^l®!’ 

^ ^ I ^ lapihr 

i i^sww, 

^ 1 


Conruection to 
craiikcase 


W^3T^ 







Supply 


Comuection to oil 
pump dischai^ 


p- KK ^ 




ft®"- o.^: ^i"r c^’flff’^^liWfflBl^lfcii I 


«I Qp4l4 «ri^3i ewfi, 
«> |J?1W M&Bliei'H 


'0.0. mj|>l 

^i5*r Bpiflr '^nwarr^cR^ oi&BflnpR ^jw ^o^^1^oR^'1R^ Re^wh «irf|li 

OflP^^Rwi (flT'ao|w«rH»eHt ^'»jMcijtMin ’»H*(ln1, O Re^Jow '^Wloin 

'^wtvi W*^\ *l!a»it-Hi iMJ '^uw ’V-flOfo ^ e*w^ ^UrtH flfilto-iwfl *»Br 
0<Plf OlHl't OPOjsitflfl ^EB*1 ^WOH ^it^l ^tfl"l OPOjaiMfl 

'■lti«i "iHiNi o *|fl«flftOT ^IC^NK •iflRo w*r ’■i’lfil^]4 1 oft; 

■iftw oi(fl*i a4^Hi Do oMI >tflolfl i wIloiwi oupi ui^ft ^It"^ R^*i ■ift.w 

o olSv iiMilii Hfl I •ffll'FfirortfPT’OPipraRr’Tto^flipitir flwtfoBt’Wi 

<n ofl’TlonroW4,® 1*r,'<pr^ft. ctWow oui*i cw^iIa oft-’aillStB oft owtff c’ft^nT'^i 
0(1*1 *11^ oi'oiJiwHi Fft ^Wfl fl'ifto ftw owl^o ^ l*M*i*i tfHiHl C*|W 

^1 


«S| tHWfl 0M*1 9tHff = »iInHi O^OlT + ^-OlWi 1^Ol0(PlWl*r I 

<n 14 olslPlwl*r o*piw ^4 "bar Tt *I 1 t oo f*f 'fl*r oft nHt ob i omo o^oft oft-olttfr 
*lnrto!^ OTlwoT oftf *lf oft-olWoftpft oft*r *it TsHt *rtft 

oft-OiS& OfOT^ I 

* »|4R!| 4ft-OlW» (OTBT = 0*PlBr + bar CO<n^ <\A ^ OWW) I 




^>f5'-'a(i®a3< >ii^wj wfiJflw flflai“l (ul^ ’Q ^at^i 

^^SROTT WtWCWr ♦iRRi'fl '51^ fl 'aiUlCPI^ *ii4wjfl (^IWl^FV 

l^<rl«iPiiijli wel'ih) ^B*Br ■^'csr 4^ osRfir ^r|fI»-^llSl!B?r 4 ■^-flllWf 4^ 

WWf^O^PW^’1»lW C>ll* +fll 

^1 

OtpTRT!- OT ftlcrl »ilRft ^I 
08R1^:- Pr^tC^’llRPi »P1^ I 

'oiui*i i^'^ilii ^(E-'o(|Sd5n Rii pH w(|®J pH) — oH + ^ln I 

«.8. '4CII4 >llW6i 

'aUl ^iRPl® '4CT*1 ^fl!-'S||4di^ »I1W!%F 


LOW PRESSURE 

TO CRANKCASE 
1 



HIGH PRESSURE (Shown in Low Prcffure Position) 
TO OIL PUMP 
DISCHARGE 


ISar-«,«! ^iRfti? ^w^'* 'Biw*i csRUr^l^-^il®^ i 

-k. ^ m. -l-t'fN 

Oil pressure cut out ^t5i»r WT ^ i 

’Pra'4 *11^l!|H|W^tl ^#4 ®|ww|?l 'B|HI*l ’liRlfiw t*W“l '^W I WlWl ^H^Cl 

t^¥traf*BUl*r m Rest Button ^ ^ 

WSRflW ^ ^ Offf I 4 Time Delay Switch-4T ^wt 4tW I 
Bimetal CTlOT ^ PifltiJ ^oo pti iSwjti ^t<l ^1^P|UlPl4 ^Jll 

Wl PW ttRl wfiJflW I 414 <lPt 5* ^HttW (^ PlRwJfl) ^Ijrf bM 

t*iMl *lfiRll!*r *ffll1?r C*rfl»?r'5*IC®‘'SiF ^BT "iftl ^(pil 

^1 w«4f^pw 

^ln H® I 















^flS-^t®|j (Ibmpeffature Cut-Out): 

'lbii4)efatiiie ^ wnairi ^ ^wiT^lwpr ^ 

RimH 4?ff I wH^dnilw Pifluci ?WBr'®iPir wH^riml Phin^ I ifl 

finii^ CTfSlIW ^ -®IWfl ’ifrtror ’WM’JW RflJttM iNt 

^1 ^ 'S ^^»ill(?k %w flTBf i OTftwftpra' 

TTttlOT *lli+fj|\ft 'sM’iMl «nK (?C“*PW CTflSflW ^ ^ilspiWF 

'a»h«w) hIdI *R1^ (R>I1ii+, ^1wK'3ft®ri 1®S*I ^'*Jll>^) «M1«?ll)fll Ptaai*l 4fll ^ 

'»1W I ^’^tpPBT IW- 

13l<ltl^«l (Direct Acting) 'a1'181i 41 Ptl44 I 

(liidiiectActiiig) vBM>lN P><lll^ I 
lit^tUlf^flJlCVHI ^4 ^1!, «WT- 

i, h» u 'BUl'fcWtl^CT^ 'ftMillffll I 

u'?fl^^'6u|ii)iu|ilSui‘® «MiiMil RW'* i 
Q hT^ CP irect Acliiig) ^ 

CT* ttl^lniJiil 1^114 sii^nH ijilPM «|'B|R« 4.01 RitW «R1^ W-^IPBT 

^l*! ^Iw 'nil*il? '»H^loil I 'aH*ili^l fiimHn 

bSHIwk ^^l#S ^Jlt^ I 'SPW’H 'Sl’i*llifll 'B(*(^|31 'BlI^l'BW 

^ fflfUflW b\^ '6 ^ ^BTI 

»Hl»llS I3ml^»l (Direct Acting) '•N’llfill RlJtCM 'snl; 

S, RWIH 'flUlPIMpI 
^ ^lisnw1®lEBjl» 

’®i’lttsi16^ PNt 
8. wnuofi^^wJn 

>0. '^jtOTfNiw^^ (Ifeflisrt^TOI^r tiKfl-fl iMJ) 
sj. i^nw8r*csifr f^ 

'Nii'itiflti'fljw^ r^*it 

i®. Hmi^ ^ ^ 

». qralfiK^ w-^i®ff I 

f^8rtl*r (Indirect Acting) »l*|ilM1 

CT" ’«l*Wlifll W C^l4lH *lll>| 1l^«) '•I'isilifll 'S(;pilfl 

^Cfl iRI^ *1WI^IW 13 hII^* 1 ttWliin fluaf^ A0>\ I 

j, f^^NwPmiw cw* ^ ^-'snSG « 'Bui\bi(fi*ffl^; ’Bf'wair cr 
^WnWRfluw iivlMPnuh «n’5v^i#-^rtS&« 

^ li«p|«iR«h R?)*i ^ ^j6‘-'Bil5D iBol««r1^c»i^ 'ftM*i1<fl| Rtt4: OT ^w*r 

«Ml|l4l Rfl«» R4FluRlUh CT^’PCI^ «I1OT^ ^ ^ ftlflOlPrtJlT 

»H»ikl Ruai'V I 





OVS 





8 I 'oic?i®i cspn^'^-'aii^c.'iJ^i ^^r*r i 

(? I '^»f6‘-'o||S'5 '^? 

•b I c?llRS«i 


<\ I ^5r;?i^ cfipn^^-'oil^SdJ^i cspiu^1^ I 

<51 'oilc'^Pp'p 'S 1^15 'oicij®i C£|^N ^ c^HUr ? 

io I <|j<|4^N C^5Cg^ '©|P|<M 

I c.'5*Hic<n>h •TfsT c^n*r I 


s|^: 

ivS I '0|Cil®1 CSpTt^ ^>|l5-'0||Sc'5<l RR>f( fold's '^5^ I 
i8 I 'aic?l«1 CSf^^-'ail^ciJil I 

I '50®r CSpft^ <IJ<1R|<1 Wi^l 'W I 

i'Js I wHIw&h ^5f6‘-'silSu5<i '^sf^sT'ttf^ I 


C2t^ 'a|J|v!s®t|i5w^ tJT^ ?T f>iC5^5Wt1 'ofl^lW^I I 

<PC"8|J1W<1 '^T^rw ®3l5(.<p‘*lc*i<l «t'iJ '®IC?I®1 C2f>r|^ <P<li I ^l^®f 

<pc"Sl'^(.<]<i 'st»ij ■^<poi '8icii®i ®il^*il<i 'Q ^jMlRo's ’if^^Tf'f 'oicii®i 

I PlC^C»l <]j<l^'© '0|C?I®1 ^Ic*'^ '^,<F <ih 

"51^ ?HT ^ I >1lf¥ti3 Over load %?r, 

'oi(.?i®i ^f5-'oi|S'5 ^'ojlf^t PiRc«t '^T’1^ ^<il '5^ I 

I '50®r ^Ic"^ '^^sus <p<il ? 

VO I <p(a?|sr| ^if^cS <ij<i;?!'® I 

8 I C2pn^ <lj<l<?!VO t<|il,jl^<^ ^ I 



o 8 

(SoleiioUl Valve = S,V) 

V ^p%T %iiv> jrtH ^ 1^» ^ 

tw| 3 w *Nli^ elCBliPT ^ I ^irtjW’FW'« ^MaW tWIv vpo' 

^1 I ^’■mK TWpRI^IW eplffil* win vnhi «Mf 

>lft« ^nfl!» Hftna'b «fl*i'e aw i ^«5- 

RRwIni^Rn 'alc^elc-fl HeW vlua vui>i ^tw ^ *lni# ^llcvi 

*iHirti ^>ixwW wfll' ^ I <<iDfl 9 ti(is dt*^uibNi ^ wH Rew elfll 

»in*nKvBiw y<+Cp< (Electm magnet) ^ ^l 

«nl^-iw CBnog;jseil) ^ I !ltiflifSwfrlaw’f*lOT VWw^wi 

^iftvvrti 

(RPiwk), iiiwnr, l^^iT, Rw'iRli, c«^b,R *pi'i« cwil^i^jw ^npt *16^ 1 

'alc 4 V|M ^v|(^ «ijR^ '«iwH flMv im\vr I witw RwnD R«i 'ah^h ^hlwi 

i. ^ (C 

0. ™-TSl^ 5fi^ 

s. ^ ^ 

if. 

b-. 

S'toifi f-^rf^ 

’fta'- s.s! jiPi*iui'e ’aih'e 1 

Bx ’■iPi'iHi* vjhwa ■ininfla'alvtvlw! 

wvifl 3 riRr’ipRifl¥v?i*(T^n^’( 3 ri »sflr^cHiK^hr®rftro<t^flr?pir- 
>■ yl'iwl^ (Liquid Blood bad:): 

slTlrf^ *lft^l*r ^fPT ’olEv ^ht lifnr ’ww 

W-UI 










CUniking IVnn^): 

«fl *1 <H«t«| » 1 C*MaH!i WMi I 

«. ^ftf^'Hj'h (liidividiial Evaporatioii): 

"WSPr «R1^ ^CBlWl^^ltW ^ "Sl^ 

KCTTI 

#. ^Tt'Uftffr (Capocilj): 

4i\jp i»h*ilfl •wi^Umi Wlw W1I I 

(t. dS'^luMfl 4e$l*l (I^penitiire Control): 

'Bl'I’lliflHi flS'slW *ll{4l*^Jji6 aRj '8n ^tv aWD' aHI^ Rililflfl wwj i 
^ fiilivrt (Prennt frosting): 

>1«*ICT* RhI *U1PM '^1^01 I 

^ dnfl-^fwla *lft^r^(C!hMiiifling way nf fluid)* 

wj1*Too 4I 1*!^ WWJ I ppr*i- ’If**! 

Pic^^ I 

tr, '^f'kfi|» «4*l f^*llil+^^le^^1»l1 (Protect ezedre liquid Fe&igerant flow): 
Ifft*! ^Jf'lMiJM V8fl*| IVlf®^ «|M(i*l WHI I 

•iPlHOI'lt e|4|<0*H: 

^rtaRW^« ^*15" ^5|r ♦ItW flflHlIWW 1%^" 1^ »|PW«|U1 WJHCW 

) I (Direct Acting) 'ttll^pe, 

^ I ’liRfll! 'si’llMidfMi (Pilot Operated) i 

eRl^ c.*lld^ fe’W ^ST (fl 1^^3PRr- 

^ ^ RPft HPww'b (Two way solenoid valve) 

’^l) l^’W •iPUHl'i* (Tliree way solenoid valve) 

»i) m "W 

(Four way solenoid valve) 

el^cn 

Direct 'ICT?r ^ *(«jv RT i 
l^flpwtfiw qp®' ^ *1T w 

^pRHi's ejhCBil eRK affl^ rtfif 
HljPr W 'KF ^ 

wi’llMdito 5|1i|i|niw Wll^ ^1 1^ 

«hK ’RPift' *Ji.4v ^^qfPT ftw 

^ItOT I 



1SiT- 8 A: 'Bi’llMciJe ^f9i«iui\s euhe I 







FSlot ii19nniv7Eiiir1^fratilT^ 

cnftf) ^ c^ 1^ TlfflWV 

ipnflT w ^ ^ I w ^ w c^ tw ^ 

^iv4a HUM VF^I cilif <fl» AW 'liVffi '■mwCfc *iftH(ifc 

s. TFan 

Ti^r^ 

0. ■^i(;^^Si 

0. C'HT w 
H . -^WR 

4 . ^1 ij-i r>*pr 

q. 

b. ^ 

ti. 

^ o. ["Tf^ 

Si. %r [Vb c*rfs 
i-a =TT^So=n^ 




IBaf- s.o: *|ftfltl «i>||i{|(^ ajh* i 

vl^ul '^^IlCidv ^Pl^HV Wl«im ^|44itl^: 

(J^flOTlT ^-^(W ^ •lllrfl^jfli ^ IRT CTH 
-ini^ 1^44 ^ 

^1 •< "(Itar^Wwl^ B flurWicff 

i(jhtw« 'iiw *iifHfl CT^ rtfP ^ 

*Bn) *1T Ruf^ ■IPhbi'ii VMtn 

^ ^ ^1 wr 

C%d9) flllFrf ^CT ^ 

<P1H ^ Iff I IWIR <PTH '51^ fl ^ ^ 
cknlv^fl ^|i4lu l ft*-* j: miiirt n^iurta iiAwis mvm ^wl*i i 

•lft"il •iPl'iw'i PiliflM ^l4<WlPli 

RffJff^ ffHll ^il^nww ww 

frtw filwiff I iffOT" ftAw ^*i»B *PTl^ tH 

IN w I ^kftiBr*w*rfl^ •rtifif* mi* ^iwi 



Solenoid 

Valvie 




<pc®i I Rci> s|<|lD s|(.<i“t <p<ic'o ^lc<p i 

^ I wf (c^H') 2HK^ ^ i>«i(.^ I ’iR»ii'-j»it'oi 

(^'s®! ^ f^<)a<P *?'o<P '^Rl'iCilvj <pc<l(.®l R'jj'*!> £RT^ ^Blit'S ^ I 

Ut®!^ R«r-ii voc^ "^ceT <pii(,®i i i^i ^^rsBr 

'®siW(.“1^ '51^ «pi|t'0 «ltt^ I '»|C’151 "SM 'S«1(.nC“t^ "bh "^scst c^t^ 

(■^c^) «ftt^ I iii'^’t#:?r^'»5c'i<i %®iR'oit’t?‘ (;^'^^'>5'ic<pt^ 'oi(,«ii'oic<i 'oii'5w^fr*r 
‘^1'^ £f*n^ £RK I 


fM-8,(i-: W^lwc'5'te »lPi*ic?|\!5 '»jl«1C'0<l ^SPTM' I 

8,«. »lf«*l*iCI|v!» ■i;f*PT: 

>iRi«itiiy5 wt®ro fw Rwhi ^^5^ fifwfistiT ^ I (7m- <ij<i<^M 

C^, 3ivs«p^| ^vsjlfii 

^)^W*II: 

(TT ^WC»II ^ <Mt'St<l Wj^ >lRl»(til^ «J151« <|J<|<^|<) ^^5^ ^ T5t^ 2n7l1W% 

'Sf) AiA^H C^: 

C<Pl'<llil <IJ<IR|5] <P5(C^ ^C<I C^»K '^C®T 5,R| ^c<i, 

«t)'5r5#5t: 

JlPl«iCi|V!5 'Oji®!'® <lj<U^IW5( mi1 

i. 'oj|«1C'»'Sl '0|^<||^ WTI I 

<PC?lt«1 C'o|C^«f 'a|^<||5l I 

'O. (TTo iil?‘^*^''5T^V|MI?l I 

8. 3i|4'**(>I^'Ollyvs)^'Q> I 

8,8. ^iPl'lCiil'B '0)|Ci»i'05i C^3f ; 

%m '8 %5i^fH{iattH 2n7iiw% i w 'Q 

sTlrr ^<p®i Pic^c»i R,»il?i<p, ^tll^, 31^, B*® 'STrfSi^, ^txl^, <il^l^ ^^©rtf^ £RK 

mx lii 'ojisi'o I <pit®r'si mi 'H "^iw® c^^3pr^]^^'5j®Tr- 

i 1W (Heat pump), i (Ice maker), 

vs I tl# (Ice plant), 8 i ifi?il'g«pRj'tf^ Bic^»i, (Air conditioning system), 

(t I fl?rr^ (Cold storage), 'b \ tff^ (Fish freezing plant) ^'©ilR i 



^ I ? 

vs I >ip|^t»jv!s 'ojlsl^ ^sC5t^ ’iRblPl'o ^ ? 

81 ’fit®# ? 

<t I C^sK JlPl«iW'!5 'Ojieic.'o^l ^1^ ? 

'b I fH?lfal'o I 

2nj[: 

^ I >iR|.it?|v!s ^ #!■ >iW'o| ^ ? 

br I '0|->^lwc5^ ■^Pl'iCiiys 'OjhC'Oil Bf^'O I 

10 I 3lPl*iC»j\b I 

11 I Pl<B^M5 SPl^<lji<P <5eiC'0 C^WI?r ? 

<5HI>1^*1'^ a}^8 

I "^r^lW £1^1% Riiaic-f ■^Pl'HCilVte '»j|ei(.'»<l 'aiic'll&'il I 

ivS I I 

i8 I ^I^W« W*1iwu5v!5 I 

1 ’Il5,®i'i> ^IwuJvu JiPii(.ii\!5 I 


'0|^CI3^iI 15^ £t^j'Q'C®Tl^ Wl'Sg 

CiJ^IIWbN ^-^srt^ ^ ^ ^ I WT 

<p(.iicsi ^ ^ ^ £|«tw ^ tJW?r 1^ I cs[i^ c^ ^ 

^ I ’iRwl'^ivitvoi ^ ^ <>(.ww %;r5, ^ 

^ I wr ^ 2RK ^ I ‘il'otw 2RK 

■51^'S ^W*f slciii'sr^ii aihlii Rfjfa's ^ i 

'S I '0)|siC'»51 ■^l«?,lc<l) filCill'Sf^il 'Hli^tlf I^iiac'"l?r ' 0 ||c«l| 6 *il w I 

8 I ’ll'^'l's 'Ol'^lwcij^s '»j|eiC'0<l '2<1>J^)I^<P I 



(Contactor) 

Contact ■*1^ (StC^ Contactor lifPTCf i Contact-<f|^ ^ W I ^ 
■^s^JtSc?Rr^'5jPTT,CfflT I I«»l slPi® CsrfSdT 

'Q R’i'BBri^p I 1^ R^iHci « RRtJi ^ ^ WRIt « 

RtS^ ^5^ ^ I tp? ti;*^s '*11^ »ilR^5 

^Pt«’'5RF^si?r I 

(t.i. ! 

<t>^i\'^ tiRT R5iM«|sifi<p 4C$MW I c#r <?rtc®?r« csic^-ptf^ csiM^ 

’IRdMhM ^*^JISw<i (?m (?lt I W {?11l?5^ (Load) 

'5|f^'ij|c«in ->i<i<hiIr ^p-vjIS ^ « W s|f3Rrr R<iH(.i '»i“Hh'i '^sc?r 

'®|c<? <i»^j|i>fi ■qc'»i I 

«<j|C»IMp>l^ «Rt^ 

C^W^I <£|1^^5R»tI^ -'li^Ri's *qj<!|'Sti’W I 





8 

(t 

49 


1m- (t.i: I 

I iJifsr-iiH>i-1^ «ii^*i csic^ cR^Rii^r i 

I Diels'S! «il^i wlR^jh ^t'® ^^j|5w5i (.'»i'^<isn*i ^sri^K "iR-i i 

I ^«i <p^j|5-a- -q»nJj|5 <qj«)'s^h»il’a ^ 'ai^*^ i 
I 'B’o|ti(.«il'» R(.*i- R^iM'qI R(.“l^ i 


I <pIgi 5 <i- 'arat^ l«(.*i« ^TW t*ilc,\!»<i (ostl'iJwti) <i'»pl<piD i 






<P^j|8'S1 '51?’ ^r^tt- 

i. ^ <P*^>j|8?l, A. i^*i C’fH <P‘^j|8<l, 

O. C’Tt^r 8. '®ftF C’TH <P^j|^n I 

’*(') ^Rl>l«1»||<l f>1<p <P^3i5?l ^ sj<|>|^| I ■?r5ft- 

i. ^^olPivo (Manual operated), 

Tipi'S (Automatic operated) 

’t) (.<pc®t<i 1%l% ^ g|^rt?r I W- 

i. Pl(,sr®1 (?R®f 

Qwt'St <1J<I?!'S <P^j|551 I 


1^ C^WITT I (?r 


b. C5I^ <p*i5jl-s (Make Contact point) 

c?. (Brack contact point) 

«. (Pl^ • 9 ‘Vjl's (Main contact point) 
8. ■sijT’tlRl^ “PCiisi (Magnetic coil) 

(?. ^^C?PT i5lR'*3)l«i (Coil terminal) 

'h. ^rPra^ (Iron core) 

% (Conatct blades) 

v. SR (Frame) 


f ,-s I I 


«ft«i«l»: 40 A 

Coll;20e--240VAC 
*tJ»:50/e0 Hi 


1M- (f A: <P^3|8^I I 


<P^3l8W '!>llwl ■^I^l<l3*p|ll ^vSlPt R'*J^ ^lc<p I <P^3l8W<l <PC?IC«1 (^■^o/^'So) (PT^tT ^l<PC«1 

Single phase ®Tttw ^ 400v (PRt «t1^c«T ^®tR;¥ 3 phase ®I%=T <i3<irI«i ^ i 

v|j|(,i|ll5<(» ^ ^sTR:^ c#f ’tsi^ ^ I 

Sp^ Fo*lfl5 ?s%tt I <P*t>3l8'©Rpn?‘ 'SRPU 

NO (Normally open) <pn53l8 'Q NC (Normally close) <p^3l« «fn:^ i 'oiFsR'S’ 

<P^3l8®C«ll(.<P JllRi<l3<PlH <P^3l8 ^IPT I RR>f| <ll^R> 'SfSH 'il <P^3l8 

^|C<P I <P^3l8C<1<1 Wprisfpr 'Q 









L L L N 


i. 1^ ^11 ^ 'IjiT^sn 

'^. "SpR 

S. 

(J . 

^3. CW^ 

^. c^if^ ^StISttft ^ ^n%T 



^IWWI* 


iS^- ^.«i 4^*Jllun *1(^*1 wIflMN I 


Start swilch on #«FI Li tiffiT 95-96 ^ ^ <^JllU4 iuIHChI^ «icn4 
(Ai’s A2) 'Rw N *i(iCi^ ■pnftfs' ^ I wi{Fi ^nw 'wr ^iot 

'ailM^fl ^ ^1 ^14 IfiCH 'ajlC^blWI 3||M (Tii{ui^ bar) f^HMAw 

^inr 0T ^jiiw 'CTT’^^ril* •inrt>*r?)®T ^ "vw I fflilJOTr^iiw 

WflU •lHwfl *IW1H ^1 wR CTfISr ■s>rew mw i 'W*HI Stop switcli H*l Ptw ^Jlh 

WCPI I *i\M WWl*#^ ^UW tilw ^l< 

vhplli ftw^l5*ri s^ifUr w vi i •tmii ^fllf «w ^(fi CTfIftr 

■51^^ I ifl VlWfl ^JIIHKI "IIUW 

CTitar’B*iiT^mr’R^I^*piRw^!Pr CTflJ?'8^’^3Eff^ 11%1‘TppilTft^’BnflR^Sw CTflsr 

VBjlIfl Iiidiictive 1 Resistive (fllcw ’Wt ^ i ^IsWilw otIt ^pit ^w*r 
RfNi ^'Bfll'ti ^9^1^ ctUR ^wws iiWfl^ ^^3lta ^1 

^jIIh w^ssm cw*iT5 w1- 


> 1 vt^sn#, 

^ 1 CftVrtlEH^ 

® 1 

a 1 

# 1 ^WHIhl, 

tn*rn 

^ iifrrl^ 

fcf 1 v#rv iiM R*i 



W WT PT’R CT5lft^^?ntarUTO‘^^l 

wR CTiat 1*nw ww CTflSTT^id^ iRT DP (Double pole) ^^Slter 

411^ 1'5H « itW ■RT l^t(S ^'*1 4|3|CS AR 4^|)l4 9l^i ^ I 










g|»j5rt«T- o<^ 


i I ? 

I ^10*9 ^C®1 ? 

« I C<PC®M <P^j|8<l W Si^ « ? 

8 I <l>^j|Sn <P« ? 

(t I 'S'ClilCeilvb Rc« 151 ■^1^'#t ? 

lb I 'Q C^»1 ^ ? 

*11 ? 

V I <ij<i^l<i wcsi?r '^fT's I 

js I <pvjii(.<i5i ^’'i'8c*ih 1®p*r I 

io I ^>lw«t«il<i '»lPi<p| 1^ I 

8(^5 

I <pvjt5w<i G!|1 ^R*ijI»i I 

I ^p^jlScsm Abl^ildiilv '!>nt<p*i <pw ^srs?^ Ctrl's 

ivs I <pvjl3c«i?i <p|^a^HlPi I 

i8 I f&m <P(.'S 1&I^'8 ^5?r 1 

■^BPT^ «|5!!1|^ %Tf1^-o8 

I&i£if5n ’o)lc'»ik<? ansl^wh «'8n ^8 



i I Bui's h ^TfST'^ ? 

I ^ci|W SlliHJh <|i?|S| ’Q#|‘^ ? 

'0 I f^'ol^'^lS ^ 2iC?lNc»l ■5jC?r 5t1^^ ? 

8 I lv»\o|^^lS5i ■^st<^2Hif5r <i4Ml <p« I 





(nnitr) 


Time Il'hi ^4 i <n 

^wnlii mPTi^i to, 

wffiw; w, ftiTO tffn ^^sjifr 1^ 

’TO'TO" ^|1^6TO ¥ft ^ I 

ilftiftr TO"'Rut ^it wi ^nnr TwdSnr 

wj 1 jH,*ihi HI 



fSil- i^^lG iJlVii^i I 


ftUfflr’^piT TOiT dijl^w RiTI« iw*pfflr’TOiPnr^|f I tot^vt 

^wr ii) *iifhi >ii<uw WPflJw RuM TO" I 

dicf WI4 CUme dodO i t4ft» 
mPI» ^fl-^4fi<fiw f^i*i ’TOT I ^'pftr ^ ififf "BiPiT O' libwIVi 

*i*icwi (xifry* « w wx 'wiw iJft'ini TO" I 

a^^iIcBTOr c«^ fii?rtm C«?^ enflJw^ ^ #fitai liiafWt R!!|hm •rtVi 


Tsi^TOTonri 

*ifrT ^ TO" PMIR* ’’PW 
rtW ^Hr Ofltftrar ^ TO" OTI 
W|amr ftp^TO ^ ^ TOlftr 

ffllT ^PltWlK ll'llP’T 

PiivH ^BTI ^W- 

^-47 ^PUrtJT ’TO' 

W^w ffifTK (Fenod setmg) 

Cflr^ *lMnnT Wl»1 i^mHTA 

^iwi Rftiil'ti '*WII>' 

Sf^^taw t&T iW wflf iwt I 


i. ^^-yiH C3i^ & 
■^. T?T7®?lT?'Q 
&Rn||P| 



6. f^t^^^fyrjiin ■mt:!]’^ 


Hiimv3 


■fta-1».^= '<i^^ft*ilHBrftftfl‘^<!?^ I 


£|wlw 1^1%^ 2W^ <ij<)^l<i ^ ^ I wr’t^, <M<’iij»si t^sjif^ 

■^) 1w f^c?r '5 |^»)|'!i I '?r®tT- 


i. t<|iiiFo<» (Electrical Timer): ^ ^ i 

<ilfa<p'5Rail5i (Mechanical Timer): <i|fi«p'*1%^ i>|Pivs ^ i 


^*1) ^ W- 

i I On delay timer: (?f1^ '51^ <i's'*pH ^ c®Tl^ W 'a's-sp-f 

CsTlw ^ ^ vstt^ On delay timer i 

^ I Off-delay timer : CeTl^ ^ ^ Cerl^ ^'©•spH ^ 

- 51 ^ Off delay timer i 

i I 1^f^: 

(c^rfs^) 

< C?PWt=T ((7PW^t?lW^Il^ iJlf^HjH ?r. ^st*’S2t^ (.V||15W51 
■^r. |^»2j»Jt5 ^■piT’ti5|f^*Hj|«i I 


it I ’ftFlJlISf-ljH ^f^:' 


(c^rfs^) 'Bifvf*^jM, 

< ^ C?p^ (C5p^ ^sj?lT«t ^Tl^) 

5f_ <P(,"£|7J^ call'sW<1 '5|R'*1jl®1 


Wli5W5l 

■3T?55ft5j- iJlfaMjliri I 

'b.^. 

^ ^nfl^ w '?rr C2i%c^ t«niiP><t» 

<'^L<> ^ 'S w ^ I i£i (Periodic time) ’I«^>i5i^(:<|5 ’ftosw 

w-^ I w-wi^ lii Pt%iw '?r«n>:^ ^8 ibr ^ ’SI^ “sttC^ I ^ 

P4i'oi<i Pwii^T I >[vs<iK PI^Ji <i<pc»i<i ■^f^sifsRrhQ RI«sj I 









fSar- to,®! Irf^nlEii « ^wm'*l I 

'll IjUsubbt •wr®' mitwa ®ipr, ®ifli*r, « sfl* <nc® i ®*pr ^ l^itfiFiPRr "siwir 

(iRftt CTfSr ®OPr 'Not I CTfSOTT cnftn^ ^IW i^^llG I5w Hil*^!! 'S ftflfiT RR«*i 

I fS^ "U1^a>n *f1(K PNlaifl »p«nii "Ul^iiuti* 

CTlBT I l»lt3r»ilH B'lnitu il^i 

ir.WPr, ®.186PBr 

ifiit ^iR® “ifftvhiw ^ I ^ 

®1^>llHM ®*Pr^ OTlf ^ ®|W^i*| •ItllC'l! 1^^ *11T I CTflJff Wt® *(t5®| 

^fir ^(Rugged cam) •lfi'il'1 i 

^nW’iW oiHicdi ^jil ^ i *ini^ ^itpn*! <11® 

*Br ll?|^iiH cnf®® 4>icwb 'aHH ^iRIcii cwati 
®^j|| ®jr Clift® Tfral® nwW *11® iii^ ®I5¥ i iiNct' 

Olft® ^JRT®® 1i9!|® Orife® ®WM *Wfr ®1®IW ^VRT 

CMflfl AW ?)» ®1w I 



1ft®- 







^ ^ I tJRsflU tvi|l5w<1 i£l^ m *t% ^UlCStvb 

<i»iivn<i» £f«tf^ ^ I witJw^i %:?r ^ ^ i 

<P)l»llT> (.»||'551C<P ^51>]r RjJ|'! 1C<P '^»C?r C^ I lil ^5PF-^5JSf »l|<IJta| B!k5pp5<,-i£I?r 

^ ^ I ^ ^iy|t«i ^ (Mark) ^ 1 

(Tipper) <p3JjI8 ^c?<‘^>c<p sWifw^ (Thumb screw) 'uliilceiii 

'b.'S. Wfl : 

RI«fi wl^ ^sfi^ Rf^fj '5l^»ih wT ^ I c^df ^ 

^iw Re'S R>j| c^M <M®r ^’^fiJ'B ^(.'0 I CT '^^rw wc? 

<lj<l^l51 <Ptll R(.®ll 

i. fwT Ri?t (Time Delay relay), 

CsrfB^ <pc5h (Motor control) 
vs. <11^ esrfS^ «po$l«i (Pump motor control), 

8. <p&$M (Agitator control) 

(t. f^5l?r ‘q»c5l«i (Defrost Heater control) 

'h. w&®tic5i'i5w5i C5jf6?r 'Q 1^5t?r «pc5h (Refrigerator’s motor & heater control) 


'b.8. wl^*! 'a|j|v!9«r|R5?,: 

C5Tf^ ^STS^ ^5]^ ^ 'Q WTK 

<P'!iic<p i5i^>iiw'!i i5R») '0i)ivi«'st|ji5(.»i^ I siciiist^ii "^siisf <»ft>Qin?r 'Sfitr ■srsirr 

^ I "5% ^j|^'Sr|iUtvic^<i Rifl'oN R^5^%r i 

Rsflvol^ '5|^v||t<l<l "51^ (7l1^ W (HiTr I '5I^»IIW<I ^ ’ft^»f 

C^ CV||^|W<I» ^ I 'QVS^, 'QITIRR CSjRt^T, t^sJlfw C^^ftTT ^ 

URVIW (71^ wr^l ^511^ ^ "5% 'olilvbStl^W^ 

^ I (?W W W&etlw'Sw ■^JWo I 'GTTtf^v Csrf^ 'Qt:^ ^51^ WtWl^ 

■^5^ <ij<i'3^l «t1t;^ I ^(.«i3<pjh I <ilfa<p URailti R^ ^ ^c?r c’t^ 

I 



w&'srlwt^T^sUl^ 




o^j 



^ I '5R»i C^t%^l^*l' <P(.5i ? 

vs I ^ulcstvij ^^sjts]- ^ <iJ<iRl'a 
8 I 'i5l^»ilw<i 

(? I R<P ^t'S <P'S£|^|51 'S ? 


'!s I ? lil £|<p|<l 'Q ? 

V I l5|^i|IW5l (Zlf^rt^s^ Cff^ I 

<91 ^il*r*iji®i®t®iM *Ti^ 1®r*r I 

10 I ^C'lSxpiM 'Q <llfa<(»'i5|'^»il<i ^'»lw 

11 I iJi^iiiw^i 'ii'oj'aj^‘t c?r*rtfM^^^ I 

i'S I <l»l'St 'Q <^j<l^|51 t'*ptfl ^5^ I 

I ^pN^HIPi <P<1 I 


^lilc® f^(.I><l 2R|WTl^ 

t5llif®tlW»t5T Wlw (ilillH4Rj*ll^i(. '!>l(.U|(.iin>4 ^iC5|T csrfs^ 

"WsJSRTotW l>MI(.*il I CSffS^t^ <#5l5Rl?r WIT ^C«TS'«PiM ■'IIRmJ <IJ<1^I’S1 ^ ^ I 

>iif¥c5<i srwT ^■*r- csit^ ^ <i>{d?iPii(, i 

"si^sriTr Jivtiw '2<i>3,jl^<r> ^ ^^sc^’sr^rac^ t^wr 

<pw I ^l5,*<l<i(.^ R»il?i*i I 

i I '5|r*|| 51 i^(.'^5l ^I'Sf ? 

^ I ■^TRfsRr ^ c^wtrr ? 

« I >flf¥tl?<) I 

8 I ul^sil^lCi*? i^a(|il»i x|I^ <|®ll (.<!(.'» ? »)'s|a|(.'®51 <(1^ C^NTS I 





(Automation for Refrigeration system) 

^ 'Q ^ 'Q 1^fw PiC.'>h34|W 

'W?|2Rr 'Wt¥ 2|c<ji6t«i I (TT S|(,?||®r»i Rl3i(,v!) R» 5 i 'Q '5^ I 

lii 'Q wlt% <ij<iRic5iti ^cstT ^sc*’2f^ 'Q ^®T*t (1^51^) ^r?tw 

^w?r 'Q ^ wr I (iiro 2}wtf^ 'Q I 

<PC*'£|'>1<1C<P 'Q I)l^ 'S <l«)i«Pil'-f SlfSRTt^ '0IC^|C>I‘^ I 

(?r atfsRinr Riiiii»i '8 %smf^w®r •^ii<Qi.ii'oit<i ’iRbiRi^ wr 

^tUicw ^\ 'oni3iw*M‘ sffsRrm f^srnpr «&'Sriw*t^T 

(Automatic Refrigeration) i 

‘t.i. vaiCiJlW-lWH «jctllet^ll'»|: 

'oidJitvi't^ I 'oia?itvi*H 'Q wlf^ >fi<^ic»ij 

'Q %5lW^Wf wr ^ I ^©miajt, ^STt^, WT 

^TT, sRK, '2<i'3jfo<p '5\^ ^'oilf^T R<jaic'-1’5i 'SfJ^ 'oici5|c»i“H‘ I 


i I "^faRTot^^ I 

I »l|iill?l C2|^ <P<lN ®(C*iJ I 

\s I i£i<p^ ?rM5' »i|p5 I 

8 

(t I -^Rcer <p|I^'s I 

•b I "W?!f3Rl«tW 'S iSfCJix I 

H I 'Sfi'qei 'St^ I 

'4|CB|C5|*1PT '»|pl«p|: 

Pic^»ic<p <ij*q^'® wllf®c<p fsiHJ 



control) I 
control) I 






fH%la)<li 


b 


(3^ vislci-q 






vs 


Qt=i, *i»jMir>ii;ii, 


8 

>|50J THyajc^l '3 f^ipR;< vU 



(t 

C^IL?51 lHii!S]C*t 



vis 


vojlviji? 

c%*«r 


TH>Jajc=1 

Cffff^2|Tft^ ^5f5‘-vo(lS'5, 

'sfl^B'i? '8 f^>S?iJ'R csW^ 'J>(|5'i> 


br 


v=Hc?i«i csprt^ <p|i? voii^i? 


cd 


>1C«1HC?^Vb vsjM^j 


bo 







*lRi)lPi'» ■?IW*rtf^ 'slPi^l- 
i. (R,iii^<i»c.<)> w) 

wfS?' (<^»c*'Sj>i<ic<p i)l®i*il <pw) 

«. <t»C'ijR|^^SR'5 '8 

8. '8 

(t. <^C^lPl< Rj'sjRsi (^JTPH# 1^, '^'Ojlf^r) 


'b. ^<1'3 [jR)<p R?iai<p («li(,sf|j5j|'i>, 'iJ|5,»^|<i ^.vojIR) 

(t^, ^’m) 

b". 2t^) 

{». 'a|t?|81 <Pc5|eiN («0«T 
io. ■^pr^'WH’ (csilllN) 

i A. m) 

ivs. ('iiisj^si «^siiwi«i w) 

capil^ ^>f&-'3ilS'i5, 'oic?i«i cspfl^ <j>f&-'oil^^) 


i8, 
id. 


i'i}. (9||c»ri'»l5jl'5, ciSHiW&h '^sfg' 'q|J5'5) 

i'l. ’Tt^ 31<1<I5II< ^vojlR I 


w&srlw*^ Wt^ (il?il<i<pR3‘»lf^i:^ 'OK,'i5|(,»if5<p (■^1^) ^^5^ ^ t<i'jjl^«q» call's< i(,<p 
I C5#^ ^iKOt’il W <1^*1^151 ^ ^ I ifl 

^I fifiTH" •^|R»5 

'oiu>iw‘*|(,*i<i C^i^ JilR»5 ^Ri>i«i*ih «r*ij sf^l^ <PCii®i RPfS *<j|’k*ifi><p <p^j|8<i <ij<i^i<i <p<i| 

I CWT- 8oo C®T^, C®1^, iio C«t^ 'S ^8 C^Sf^ I 


‘l.vs. ^tBK»l*IW^ ^ (C51^ ^rtf^): 

‘i.i ^ toj?h»P5iiii<in> (C5, ^) 0 ^ sft^ ;5,c5,o iio ic^o 

<PW »ljh1C‘Hf5<P <pn5jIsw<l (vS »T\) <P(.?IC®1 <PW I ^1^ (i '^) 'Oj^ <P<IC®1 <PCilC®1 

wr {'b ^) ^ ;£i^ csrfe^ (8 ^) 

t>«10^ I ^^1^ W <^>510=1 csrfs^ ^ ^ I CSH^ \s^ tsilCVtoVto <? ^ 

'8^ C^ 8ft6%¥ ^ W I 8}^ ^ ^ Pic^viw W 

cm I 







tr^rra'^ir^^ 

IS. HirltFHl^ 

^v^Sufeii 

a. 

ff.OLP 

i. 


N Li L- L 



1B^ \si ^d>iBPflWCT^^^nflfr*nww i 
^Ji, ^iWf 

«# •fnR3imaiv7cn«T(a^^inniti 

’^15' (J *flW| 1|JM(HI^* WICW fltwi ^IMW >H^I^ illfl I 

^c4WrfS Kluiln^fl ’TOT “(WHOTfc 'Whw Wl 

1i(nrtl|^1&7r%n'(«^ ull^iiit eq^mr ^jMttt- <«) «^E)m'oqainr^-^flA'(^) 
•HP*tt Ptfiw <nwi ^ ^(iir afl*mr^)ft-«iildJi iiivw RkflP 



li®- fcftm "iiWfc vnwii i 

MC^ Mjagfullc ootadof, CWCFM^ Condesec (cooliii;) waiet dfadadiig yaag 
maltoL, 

CTFhS^ Coding tmn'^ moln; CWCFM" ChiUed wdIh diciilnling pamp motm. 





o<\ 



^ I <ij<i^l<i <P5il ? 


8 ? 


(? I '!(ii!cQi’ii i^iia<p ^w"tr? 


'5r?f^«g|»[: 

'b I 'oic^lc»i“1(.*m <PCi5l«i ^ I 

^ I 'oici5lc»i“lc»i i>hlu R?iaic<p<i »{f5f '8 i 

br I R<ja|(,<P51 •TTSTI^ I 

ji I 'oic5ic>i'tt=^ £r*)K w?*rQwr ? 




<IH|Sst»l<^ S^: 

ii I Pic^>i "W?f^ R?iac'-t^'oiciJlw'^ I 

ivs I 'oic5|c»l‘‘lc*i51 C5i^ 'a(!(,<p*i '^SC^ BI^'© I 

i8 I '0|c'5|M‘^c*i<1 ‘il<pfi5 '3|K,<P*i 'Q ^ I 




.i^IBgaL^UBfclUyEtJI^-CiaiymDWiStiaMMILEgaitEIEEtliE^ltoLai^aSiLgjKatCHESjBi^B, 


'8 <P5il I (>l®ic*iN ®r*ij ^c®i3*P3l®i <^<1^151 <P5ii I if) -^iRicS^i £r*rt^ 

c»i^*i ^iRB W’IIwBk,^ <po$lPis. I <pc3lPi<, ^ 

<pBj|5w<] <pcii(.®i R'iJ's, s|<iiR,'o «pt®i <pBj|5w<) <pBj|5 csrf5^ i>®ic'o 

9t1^ I ^ W ^^5^ CSlfe^ ^ W ^ I C^ 1^ i^’T ^^5^ 

c>i ^ ^c?i I 


'srMrtrr-ob- 


Hr-csp^ 

(Three phase electrical motor = 3<t)M) 


c*r ■*!¥ “ll^ 2R®f g’l^p 'srr*jjt*( <iil5i<p *tf^ diN 'ok<p c^rt^ <^c.«n i 

'oilfi (.*p's*T c*r csrt&s ■<i»l'ssr ^pt-s 'olc.^p Hf c^pw csrl^ i 3<|)M ^Isl sj'^pH ■<pf)l 

I C^P'Sf T^*il>l?l ^cents'^) 1*1 ■<PC'S'l l'®*1l>l PTOSRr 

wm (c^6m) ■suT’1ch1S-i> ^ -^iT 

(.«ilt5it-<p ’3,'Silfil •vc.fi'i '3'?It^f%N^^ (.^SUsi C*rR'Br*>i t-qPi'Bj ^taT (.‘PC.ew 

<)llai<p ^*itt “list's in‘Hl3<i <PS(.'o ^ 'olt<p tilwBf (3<|)) '^1 >^1 t»ill>c.«i 

gr»il»H'0 bfl> C'5>Gf), b1!> l)fl> *Pjl»< *3 bfl> '5fC?Fl> *1'®I I <P(.?I®1 R>*lH> T»(Pl'0'»lc<l 

(.5iI(.G 1TJ^ •"psc.'o >ilc,»<ll5ts -^rlTJ^ 'S'?n1%s-'il'3 gjc,«l'Bri ^1 



f&a- b-.b; 3(|) 


>£1 tmiSW (AC)(WSTIf ^ >£|^? m ovo CatT?^ 8i><t CsH?! 

c>(l5w<i ^ '3-?it^t? g|apt»f ^ ^1 c>)l6« 

(W?rf ^1 


b'.:>. c>II 6M5( gjapmc®^: 

’tin', R'ojiR'f) f®f% ■a»cs r®"i t<P'sa (3(|)) t»il5'St'a> ■a>ci)<pf5 •«p<»l I 

C5p^ C5Il1?W 


f%?ta»HI>i csrl^ 




C5(1^ 




1 

^ VO|5^ 






^i(^ 


V.^, ia||l»C<M 

CVllJWM I ^WH ^‘CT^SUl ^pff- 

1%fjaFi=rm CTllsrs 


OT OTR' C^OT ■^fS' 5tf^ «<WBr GlfBS' ^PRTBT I 

ISltjapm’^C^^WW^’^^ 1!1^ ^TOimtCT ^ *t1^ ^ ^ TO I ^ 
GifBir >8 «i*ii)f& ^ »tl^ 113it5Pfl^ w Colter 

^>6cSRr'g^^®IBPfRr *t1^'fl wit SI ’^I^n •ih 'i*ih ’^Iw '®lw Pn!,whl*i witsi i wltw^ *tf^ 

c*i1®r« 6pwlc?i1^< Pl^^'i I 'ai?,'i«c*il cif«l1wl i 

stator yoke 
(iron) 

stator 
conductor 

shaf t 

rotor 
conductor 

end ring 

rotor core 
(iron) 

Ifear- v.ig: 1^ wwr Pii^w^hh witsi i 



<iw ^Bjtc<5l^'siiitj^ 1^5^^ csrf^Bw I ^ 

»ikiG<ij tfl f^r*r ^ ■^Bit 1^ »m^sik ^ ^ I ^PRr CTfB?r ^sfcf '^?n?r 

witw 'Bji*H 'esil^R) <liG 9 I f^*i w*f *w^iiK ^Gi tsilUsi ^nc'o ^RF ^w I ifl Hli 

GriB?r ^ifer tSrTOHPT ^ic*W ^i cafs^r 'biMia 'saife^ <« ^ 

"hsi^siK ^aOT i 5 '®!i-»fPp*i‘ c*RF ^ I ^c*i wlttnn "ga^ R"at^ rf> 5 c?Rr l^roa ^itw 
>Rii?iW(an*i»0'a^i 

'aifCw CTwi 'src® oifBait'^TcraFHPr arw^i D C'^ira*ra*Br •ti'snia’ vjiSaw 

(Power factor) i 


Pi?,whH FHvi», »<Rt c*n*r^R!<Oia‘'a]«iynf^ i 

^Ns=^ 


<8^<nPT Ns = Plt|,Wl*HI»l f^'b (Synchronous speed) 

F = 6pw1ra(*l (Frequency) 

P = c*lt®r^R?UT (Number of Pole). 

Pi'sWhHiR' F^vb iflKt tuftsi FHw ^*1 ^ ^PT t'^Sucsw ’jii’® C^ar wvifl rc® ’ilw ^ 

W (Torque) ^ ^ I Q't^ltsiPit'o CT'H CsnfPBRr ^ 5 ?t l^c-wi 

Fl's.WhI'liR’ ’ll® '*l»HI *l*ll'i 1^8! t«il\i» ^aj tsR ^chiIqo tultsi FH\1» ^»| t^R gs I git CTftBRT 
^'•BT ^?T »i|^ ^Itsn^ &c«i»l«iFic« 'fescaa' "RTOlRPr 1^*1®' ^ 1%¥ PIl® 

^»rsi1=rRt^ F*!*!* *i>iH w "^it I 






Ciriti? (3<t>Induction Motor): 




fBar- b".®: 1^ c*p^ c*rfB?r i 
1^ cw ^iTsri^-<ii (Induction) «lf3Hil?i OT csflter 

CsrfB^^^sr I *«l wiw« 1^ CTBF »«l^ C<lw 'oiH-a^l i'^oo 

^ I «l% WWBT «MJ f«i| N «ltc^ I 'si^K wcert etH] 

I «|ral^5^ ^’<0^ (S5& ^C?r I «?ll^fe?WP!t ^PTOT CTSfB?r 

^r I t'’vi»c'ii "6^^ Hfe HI^ ^15 ^cfl I 4 \'^M*il*i '®(Im^*i st^5* "ll^ wltfiiw 

«|»ti»i «pw IWT C?lf5?r CSItW I »fll»1^Motor'?Rrf^^|^^1t^l (.jtljMKi 
■i(^ stf^'sn^ cafB^ «|1^ miUii i 

CTlIhr (Squerell casing Type motor): 

tfRTBt ^ et^fer csifB^r i ^ ctrfBnr ^ ^oigfSrf^ltsRr ^ (bar) Wtt 

^ ^ I ‘fl ^ •llPlt ^ ^srst^ *t^5dfr ^ ^ 

I til tii^ ^ I ^ GjfB^ 'S?n^f^ 's ^jhc-v tiRscar 

»iR«i1'BM<P'o 1« ^ ^ <111^1 CffWiT "SIW ti|^ 'ai|pfl>l<llb '0||^<1‘lc«ll <|C^ I tiRT 

W (Torque) tiR^^lfS^^^lw^ c^ i 



f^- V.8: PlfB^ I 



oi&vduiH'i 


t^fBca 4*llfl « uiliffu 'SflUJ&i^Bt•W oti (iic^uimiB'aiUt 
'Ttf bar 'ItW I l^CM ’ 3 iJ» iSw bar bmbJB W ^ i 

enn’Br W *Wrf bar BHBJB +B 1 ^ i bar l 6 Bir •flM (B» "fiK iBff 

^Bt^llwi •*! BBC*1fl CBIBb ^ l^HLV '■ItlB' I 

(SI^ Sing Motor): 

iflff »IIBJCB TOT’BWT sflCVfiM’flK CBUST'BW'I flix. «BT’IW flTBT’BPW BICVI 
CaWWff ^INJOT ^itCx ^ICB^ ^PlW W ‘BUpiBBT Biff I fflifer Giiltfn tfllWSiW BJBBjff ^Cff 
ih>% ^Bt "ftw I OlfteRT’lft ®o% 

CTW'Binri 


^1 

j I #H tm 
4-1 (3ftN 



U V W 



i. <JTr^ 
'S. [TiFi 

a 


Har- ir.tt: 1 %*r (iW Hx c*ri 6 B i 

CTW CffflfHf ^IPNjH’BWW 

1%^ OiIBebB l8|PfiJlB BWW BiBIOT BPT 'llw | (BflhWT ^ 

lJlPf*UW »IWW ^ BIM ^1 BB I BBT- 

*tff BWW* 

*I1P#( fBiiihplil fti cvm CTiSff iBff I^TB wlfl (Wire) »«ipiI*I Rcb Wifl*! 
B*BtBB I 4 win '■H^l (^ I 


A 

c 

N - 


T1 




fr 


T2 


& 


-T3 


ttol- 14 h ttlB tW*^| *IBWl*l 


fSB"- (B): 1%*T^ »1<tBl*l) I 







1^ w^Bt csif5^ '8?il^lw^ lii?" i5<sil^<il?l 5[<p[^t%5r 

^RIT I t«»i1u 'SIR^jIc'i woBM l«*iiu ®il^*i ^Wf®t CsrfS^ "51^ ^ I i>*i(.'o 



fSar- (^)! c®% 3i<wH 


fM- (’jf): (CS^^^l^M) I 


fgarg- b-,<\: c?pef ijp c®^^^rs5Prr*t i 


V.'O, CSrl^GRT wa[: 

^R*®r 2W^ 1*^ slIw^H, ^'i-^|5im«il, R®i-<pj|5fi, 1^?rr*tRr, 4*1, IsplBr?. ?lt^, C,<pig)?i 
%5l^v|qj|a|t.t fi|^ CTO ^ (3F^ CWlUc^W C415^ ^1 <|j<l<lQ4 

<iai'Hl(««i ’SIWI ‘ii'S>»il<*i C*rfS?|^ '^’ft^T'T 'Q 5*|«i»i '^C?r ^ltC4 I ^1^ 1^ C?PBf 

cs[fBc?Rr^Tr^^j^^*t^®ifw^ I csrf5‘4^t<iijR><p ^j'Sl'o <u<i's^i 'oiic^n 

lo'al <P5|| IWT CS(fBBRr'4C?R5t5"^J^^ (.-jpifl w(.n< <P<ll 



•sj-q^ls wed 

bl f^W*! C4^t>l< 

'oiH’pI^'o ”»ia iJws WM at^^pr ^*<czi^la, 
’M, *IWt, dfetciJiJd^'ajIfiTl 

*15I<P ^C«1, C'VIWW, 

4R»‘1R? *tt*, 'Sll^ C3t4t^, 

wwlwBr Pw 1^ 

Iil*Rr^ 1*lir ’^«i- 

^st?ptw, f?R- *wl*raw (3W 

tailts 4?lt^l 

^ 11^^ C5rrt>^ 

'ait»l4lf'a 's(f^ ^Wf Wtd ^ 

4^nsPlir, *r=»t a^i 

«if>f^c#iHi»i«it;{i 

4jt%?r RRS »1f% « 

edf’Pt'o ^1^115 ® ^ •v^czl'i'S I 




2|T|^- OV 


i I 3<|)M call'sW<I (?FSf '0|«l'^h ? 

vS I call'sC5I W C'olc'^ ai5l<15ll^ ? 

8 I t^^ciiphh csffs^ ? 

(f- I call'sc<l<l ’tf^ R»cai^l ? 

•h I PiK.ctffhh &c<plciif»i <£(^ w 'oi^’ilc'o 9fn:^? 


I Pn^cifphM I5’c<plciiRi lil'^ C’llcsi^i 'sfW ’jiRRxp ^iH^i’tS 1^ i 

\y 11^ (?pw c^rfe^ ? ifii^ w 2W^ '8 ^ ? 

t9 I Cail'Sc^lil RR>S| I 

10 I ^'S5i^<*t5T csrfs^ c^swtir <i)<irR ? 

11 I ^'^C5i«i csn^^ ? 


I CsrfSc^ ^ I 

ivS I R)*i caper CSlfSC^ a|J<IRR C^i^l '0||C®ll&‘ll I 
i8 I CW cail'Sc^W 'S|f^»|jh <1^#‘f5aR^^XNTr w I 

ifi- I f53R^ f^^Ciiphlai Cail'Sctlil Ci^ I 


^I^lc® Rcd^I snJfQ'C'Tl^^^trt^: 






£|f3P?rlTr C^ call's<1 <M'Sr <pc^i 'olcap c<per ^'!!5|*qs“H CSffS^ <ic®l I caper R)*ifS i£l«qsfS ^sM^lfSai ^fW 
i;r,o ^w3«pjM 1^ ^<i^M w 1^ 1w 1w 

I Slailc^fl wr <PC?IC«1 a|jMcifS<P C^ ^a>f^ ^ ^ Call'S<IC<P ’^plTT I <PC?I«1 'Sill^Rj?!^ 
CJtJ'U^i <ic®i I 


i I c5(f6^c5pigf1%^wf^^i^«R^^ ? 
^ I '0|lc<l^<l fitfSRlT <I® 1 C'S C<l|aJl|?l? 

« I Ca||'Sc<l<l RI«S^ ■'it^ I 

8 I Bi£|ai^^ caper cail^C^lil ^lf^*Hj|«1 R*Hj|ai I 



(Starter) 

(Start) iwfl w|^ b\^ «il I Starter >iIPW I 'aim W wl^ 

bl^ onrI ^t®w ^ ^Rcfl oreflt i Starter 

ftc“|ai 'siMWtfll *n^M aftw i wr <a ®itefirt'^ftF^r*W 

CTPt -tI 4^115 e PluMn i (fl 1^ csifltew "51^ ifH^nffltmr c*rfi»rtBr *11^^ ^tsr ^ 
«ll^t« '4'^1 wR\& •llw I c^ cvRafiflSlfl *lR|5|'ft cel^cwi 'bi 14R* oaieftatt^ ■♦Plcti 
^rtarwr »i**l*| oelc^oat *il5Ml®'e "llw i orflJtr'sl^ cwiar ot ’51(1?^ 

(BPt ctAmiw RuHcn i»l«i wi ’•iw <iot i 


N Ll L2 L3 



T1 T2 T3 

■fiar- b.i: ''tiKlwfl Rl^ I 


j. (Contactor). 

(Start & Stop switch, SI IS2). 

«. (Fuse = FI, F2, R), 

8. ftl^atltr (Hmer). 

4. Rw (Overload Relay = 95-96). 

flj. CTt-t'sl^J ^wi*i (No ^ft)lt Cosl) ^ FTT-OTI^ RRw ^ui*i 

1. Coping Bar). 

\t. TO4r^n«w|3^?i?r (Current adjuster), 
ti. 'ai'ii i|l1^ HlHl^ 13 -14,31 - 32 

l>.i, 4eiim^ll«|: 

CTfSciW ^!t(l*k HfiiwH <lrtl PlftteW Tfl^ ^ ^JfSirtW ^|ef +|iiWHfll 

4i)fEr^j*in "iR wH nHI ^la- 




m (Load) sfwHwr i 

C^fC^ CSffS^W <i'sp|<p<i<-f I 
’sr. c^czr (?rt^-5^ 

'>i5|ur<p|i^*i 'oi<i'^lii R'jj's, £RT^ '^I^'® '^HTI 

WltJw^l ’tf^Ryalt'-r^l 

^lc'Sf<i *1^ 'Q sjciii«t(.»i5^ 'siRci RR>f| •'SluTh <ij<i^h 5||(.<p I I'S'i (,<p®t OTfS^ t^^T’lW 

i. (Direct on line, D.O.L) 

^ (Star delta type) ^^5fSk, 

o. PiRst (Series-delta) 

8 . ^51^ (Auto-transformer) 

(t. (Stator rotor type) 

'Jj, (Automatic revers motion) 'Q 

H. 2 |iR»iiR C^fir^Tt^ (Primary resistance) i 


S».«. '»v|‘uk<m 2f®nf^ : 


i. vsl^wS ^ (DOL) 

csrfe^ wii5w<i w <ij<i^N ^ I 

£f^[^ i£l'^ <I<P»I ^ I ^ft'S £f^|^ "SIWI ^SFT 


(DOL) 'oiP<p|<?^ (.'*pwi <P 5 il I DOL <p|4^ siHlPi ^4^1 <pi^l ^(.®il- 

DOL aiJiuTlw^i 

i. Fj foiHJ F2 '^IRhJ I<pS«t 


«. F 3 ' 8 '»l<i(,«ii'!s %sT (over load relay) 
(t. S 2 (Start Switch) 

‘t. Ml csife^ 


8 . Si (Stop Swicth) 

'b. K 2 ^jl’k*if^<p <P't>j|3<i 
b-. 







N Ll L2 L3 



Fi « F 2 ’(ftv F 3 'W 95-96 ^ rtt¥^ (dose) Sa <w^0*T 

'5t*f 1^ S 2 iw 13-14 ft*5 Ki (W A 1 -A 2 4Cii<i ^ ^ I wr Ki (W 
(1-2), (3-4),(5-6)« (13-14) R-ix^ispiW *t 1 ir ^ W 1 S 2 <* 1 ^ (13-14) Ki 

iflT Bicak conlact poiiit ««nr (13-14) ^ffllwilw 'IW^' S 2 'W’ffM' Sa «W (13- 

14) ^ I I^Si "flflr 21-22 (Ki 4? 13-14 ^<rmiI)>lfMMl64 4 eiw Ai- 

Aa *lft=r I Ki iW (1-2), (3-4), (5-6) « (13-14) ^ rtw cqflJflW 
^nW I Si pH Rd 21-22 'opp ^jPT ^nPT (Ai-Aj) w ^Iw^i SPTH I *pt?i 
•w ^ ^ (^ ^ CTfer^Brat^^RfS^^’^^i CT# 0 Br%Pi 

^EHOT'ffBBT^Isrti Fa 'W Make 95-96 ^jPT KitW Coil''ifr 

^IfllT I wr (1-2), (3-4),(5-6) ^^Jll ’Iw^ RIb^ va 4fl 4^ csNfiJfl vi 1 

4. tfi, _ Ml triYfi_ ^ ^ 

^ ^pT lMt*H #W 1 |i<li 

^ ^ cnibate «Wot ^roaW Rw CT*r wit^cwi aiat ^taiw •iRr a|W 
»iKPiHn* 'olwPh* cjj4»la is’ltwn ^BT ^ "ift,*! OTlrtW’BpIlPir’flfl' 1 uicwii ^iFEk ce|^«r 
cb|{4I{wi *| 1 t atr% I fq aat<Ha avaiM fjX 'bIm wI ^ 1 ct^- 
l. 

^ ’ftaior I 

«a ^iiflca ji^IB aja^a anil aa 1 ^’ataiCTfSa' si*r^ftr'TO^*fl%' 

attika *1? oii*Bla "sw 1 allow tUlSRih anr aww mwi ^cm Rw 

iNIfW an^^tlSf’l^^l oqflSa^lI^a|j1ila*|ffal«M‘^5*lca^E^ 

Rw caflSa CMi^pia wi 1 








Li I_2 L3 



fSar- fc.vs: ^Bnr-w^l?i »nj,wH ^H*r i 


»1W<nPtiI «Hi 11111 4^jliil, 

^IT<fi*r 'a 

»rOTl« I <iic?Rr ^t?r 

I *1^ i>i^ ^rtc^ I 'b|^ 

*uHc»ilG<p ^^jIS (Magnetic 

contactor) >£i^ ^ ^'^liaFPr 

^ « ^sr^ 05^ ^1 

^jUmIw^P ^^JliBRT ^CT 

wliJiic^ «Wc*r ^ *iw CB^ bhmi 
w I '^-cs^ csrfB^ 

ifStpHI'SlM bl^llWl-fl W'*I1W1 \W\- ^ _ ^ ^ 

Twif- ^.8: ^^jIsom »h,ctM wH®r I 

OT won W®f t*j|wn ^1 ^iiT CT" ^R®r won ^lUin ^1 I ^1^1 n 

CTSBf CsrfBir *|%l®Rr ^ ^ ^ I CTI5S[1^ CT^ CSlfBCRT iinre^ 

(?WS[ ^JflJtonra (5?^ ^ I1^ csrflJar 

c»p<llwl ^wl- 


i 1 -fl-jUMi*! 

1 

« 1 oT^h tUH# 

8 l1^®^?lTt^ 

(t 1 Hit ^ 

'b 1 R»l»l 


br 1 '4*ll ^ 

J» l^Ilift 

io 11%iT £W CTfBsbilw W 

bb 1 Pi*i'*i 

i^. 1 ^ifBt'fl'*Rnffirft®pr 


*Rc*l^ 4W ('in c^ csrfu? WM 3^ ilfn ^ I 










oi» 



i I ? 

I gr^TH’^lirsr i 

'0 I (.<ph 'siR<p|?,'*r WM wT ? 

8 I @ 1 ^ 

i I I 

^ I <p|w <ic®i? 

vs I '>5|iJ’lwa ^ I 

8 I '^l^l<l (,<P*H <P<IC'0 ? 

<t I c^5|’5ti?r '^I'c^i^i <i)<ir|<i ? 

'b I <ij<irI<i c^^C 3J^ •Tr*r I 

2 |^: 

i I ^stl^ W I 

^ I <P's £j<|»|<J '8 '^'^ ? CT C^R (il<p'5h <)4*^l '^5^ I 

'5 I ^SR ®ll^»i -'iJl'i^iW'Sl JiBiil I 


'0|^CI3^iI 15 ’llJ)|t'a I^CO^l 2f?fQWR^^'R'8; 


Start ■*1^^ ^ wr I (.ailUw (RQ^ I ^o|^ Starter (R» 

i£l^ aRjR «qsil ^ I ii|1^ Rt*rR®1’ '<{5,i> 'oicH‘*p| <p|^<pll 'Q I f^ 

^ ^2RItW Wli5w<l ^ ^ ^ I ’f^lw 

t'o|(.'^C«t<l '0|f^R'3> t'o|(.'^«tC<P <pRcil RlRS^r t'olt'^C'ST <P<1(.'® I 

CT 'S |^<|(:«1 C^ WllJ^lW ^ ^ ^ I 

^ <l»‘i?;lS<| t'oJtf^ >j»jBl'o CVf|l3<IW >flf¥d?'Sl RRTCsr 

■^5C^ I 


i I Start 

^ I ^^1^ wW Starter-'i|?r^5f^'^ ? 
'O I Starter-(ilR i 


8 I c»il'5w<i RW Starter-ifl^ RS.tRM' fM i 


^5RJlTr-io 

(Air Filters) 

^ w, c^, tifw c*rfTit, ^t%r ^fw ’UK, w’tgK ^1^ 

wr's ^^mf¥ 'ai<i^ii^) 1ul2K ^ \ <jjit^ra^i, «i^k 'q ^suuuit c^rufKr^ 

-^^■sp'-f 'oi'^*l)l<p|w t'oc^i c<ivslii I ^1^ '0|(.*i<p whj<ijll< '^1^ < 5 lR,'s I '©|s^|val 'oic*i<p 

^■'1^ 2fm "sn^ w ’n?? i W (?1^ ■“t^^ 

^»ijvsvi ^kt- ^^UsK I ^u# 

Wm 'Q ■^irr i cu sif^Rim <ii'sit>iii w’lw w’Km w 

^©U;^ ^ ^sU:^ Air filtration K ^UsK l^^iwT fitf^ i (TT 

^RfKT ^^UofK^ K*fm 'alM'StHi, ^mr, C^ ^ ^ 

^©U;^ iii?rt?r1^^t?r^w i 
io.i. lililM f^^lw<5 aHillSf^ilvftl : 

‘U'©H(:<)> <1%^ 'Q 1^5®n^*K 1wi^ siKlw^T 1'8 

'quMIw^i "stuuk <i|vsiJic<p ^l<p*H 'Q c^U© <pw K^iisur I ^vsivo’if^«ja'-f ^l^K 

t^'W ■^CeTf- 

i. ^KK'^^yRssf ’ifls}© I 

it. <uHS9iil, ^t^K, ^^jlf^T ^'a» 

'5. c*fllU, I^W’UK’^^'^K^PPJI^'^, 

8. i^iifa'© <il'©lcJi5i sRT^ iili^l I^<p '^HT 
(t. '^UoK aj<il^'STpi'© ""K '^»ilt*il ^'©jlf^T I 

^©1^ 'QTTKI^ 'Q 2lCili«t^il'©l '0|(.«i<P I <ll^tC'© 'S|‘jHjI<PIw 'ai‘^£I<IJ I 

i£i T[^ w’tg^ I Tpc^ <iivsi>it<p ’iR^'© ^uu RR>fi 

I 

io.^. f^F*&tt?RT : 

atK^ W ®tK^ ^ I ^jflwu;^ 

I (?i^- 

i. ■^sf^^sKgK: cwt-^lpRKr, ^siH, wu, c?r^£(«% i 

it. ’iTt%rw’lW: KsuT- c*ikT, uw, utk 2}f% i 

o. 'iKr^wrik’K’tgK: cwt- c^ru#^, KKcSfwr, i 

TSFiTsunKo wr <ij<itti <p<ic'© i cu^- 
i. (Air filter), ^. i^lTil^r 'Q?rf*t1^ (Air washer); 

«. (Air cleaner), 8. (Air purifier) i 

^) aUUwut 

i. I 

^aj<|5|<)- 

i. wS<p.$1^ f<P'^N (Fabric Dry Filter), 

Pi*HC’<lfD<p,5lt: l<p^l<i (Synthetic Dry Filter). 


'aijI'O 




'3,^ 2 |^- 

i. ^j|^^?il®i IspRk Pp'^l^i, cw^s%l»'«i'h Pp^lti I 
^) 4?ri^ ^ 8|^>i<i- 

i. 

*f) lijtllil lsp*lh '5*2l^1<l- 

i, c^iISJRpS’IjH \b|i>5 I|p»ih, '^. ^c«a^Pi<p 'ia\^ Q>»il<i i 
'^) 'i|?ll<l '5^fi|<p|<l- 

i. 'a|j|llc«(5'i» 4.. 

iO.vD. ^l<S!|M|fJ| ; 

'^\8|\s’iRjiai(.''t ^|'4|>| ^<il<i «fnj w '^^•11<p^l<i *v<il ^ fill's 

(Fabric Dry Filter): 

4 ^¥&m wr ^ ^ I til 

wr, C5igwtw 

C^ (Cellulose Felt), cs(1^ ^^NW, 

'&5l^ fi|«% ^'®1% ^ I W «f|\8l?| 

'im c^P@^ (Facbric) 

1^5%!^ w I 4 csHbT tsilslw^i ’Icf ^ 

tb^lw<i 'fm cs|c^ WTt ^Bftit?r 

^5pig^ ^1 (£|^^ vaiMlfSi^ 'Q 

^iRRtJ^P ii|plo\s 5»<ll ^ I 

»(5|sr|)^'a> <q|'sl'>j 7p«|5f fip^lRi;, ’i*Tl(.''^ fi|C^'^5’^'SRRt (Sit's 'a||wL<p <il«i I (S) fiW^T 

Rp^lwti ’5r*ir 1^c5r fi|<ilR'o ^1^ *1% '^iPo i o.(t 'srl^csFt^ 'oil<i>iw 4 

Pp^l<i c>c»% ^'*N's ^(fw *iii3‘ i 

(Synthetic Dry Filter): 

ffl^r^ (glass wool), *p|^<il5i (Plastic Fibers), ^ (Steel Wool), *1^ 

^ I®r (Animal hairs), (Feathers), (Vagitable Fibers) ^«TtR ^ 

*51^ (Pads) filciiN^?! 'slK*l?r ^ICMH (Frame) "SW OTl> "^scf Dry filter 
'2^ ^ ■5?r I <^1 etl'olii il<ppiw Piicxlltf^p R»'^l'Si (Synthetic Dry Filter) wr i 'H 
Iw wf^*i (Rasin) cfr6?iT'5;ir 'sK(.«i ^ ^»i'o| c^'*ri?r i 

^5^^ 0.3 c^lc^ 10 iJ.( M.=Micron) «lW'sra®lT *(t?r •siHc.'o ji’»i*»i I 









■fsaf- io.^: Pi»(cM|u<p I 

^itft^ ^c® '^ir I 'w® ^rtPT isi^lu hRi^i^i ^c® i Rwi 
«lt?ll8HMlW «ldM ^BT (i| ^RI^iM ^?rf ^ i 

y9W\ \^W i 

i£fBTl%iSt 'oi^njs ^l®Hw *ifiisi® ■^RT 1%BFt ^Itc^ I«»i5»1»i (Viscous)'^ 

'sililCTl ^*11 AS I (fl 'aiHJHJ ^^14 '5|C*I«H 'ale'll I 4Br^«PFRri W- 

siiK<ll*l &R^1^4W I^H (Manual cleaning viscous filter): 

ifl epPl^ HJW C®»r (' 0 ijS)jc«ii) vfiRni ^ ^ i Jll’r ^ (Glass 

wool), ^ (Steel wool), ttlRC^ ^1^^ (Plastic Fiber), cspf (Copper 
Mesh) et^(^ *lTnff <<Rt, (Bats) ^1% ^C?r 'aililc*il (C®*r «f|®lii) *t*nc^ 1®Rf«i tfl 
iBri®la IV&ln ^ l ^ 1^ ^951 I 'aiHR 

R»jj I^ R»^1n ’IjIpiIPiw (Gasoline) CTl® ^1 I 



ftar- i6.«! l^wl I 


































































































t5H wil^t^fl CT^ ^PT ^"T *lRl%Hl^l3l l^^fT i)^R (Maiiual 

cleaning wet filter) ^ I >*1 *flro Wlt» ^iH, 

^3^, ^pt, ciri*i^^l^ ^jl^dJRnl, wftnH atj'^I^ 'a(16w ^c*i ^'b1*i •IHsi'b ^ l<i| t^^lBT 
'Bililcfll ‘•iHlt^fl Rtil-fl Z-flPftj 

i. 'aiiv^Q^ «Nii|i4li| liRT 4^31 «ll^lPl|v»l (Viscosity) WI 
'siPifil'fr il'ilfl ^ 'aililtfll 'swum «fW I 
«. *fiipr^ *tw ^ ^i 1 ^ I 

8. wl 'sfliltPil 'SrecflH i 

tf, >l4oifl» ^^^44lCil «eM ftPIW >% (SRT Wpl ^w 'aililwr *l*rk n 

*rRrr i 

C> 1 ^ Mm (Self Cleaiiiiig Vlsdous Filter): 

'flTPt »ti^W CT!T 1W?r 
*r^ io PT*1^7 cBPt ^ I 

iflir »i1l¥nwir»r ■^>iwr \ vo 

xi'lPl'iJlfl/PlPlU (SOm^Anin) 'vj!v ^>oo ^ 

(fiOOm^/mm) “HlWl 

fTM ^*1CTTflt I 


iiralv evt^ (Air washer): 

<fl •luI^C'S *111^ ®1WCTJ «| ’BflUlfl I •nl^eRI^’tPO' 

Rm •mil ^I'bI'i ’llPln eRt^^W 1^W *lim^ ^Itt'tftcl' 

WI WT ^twPT TIlFtr (Dust) I ^ ^*t!Rr Water sump ^ tank-4 iflCT WTf ^ I 

5»iR119r (Dust) ^ ^tBr ^iW ^Sw dust <*Br 1 %ot ftpt ^RUr w>i\»R 

^•RTI Wl*r’oi’iEr^j 'liPlfl 'iliH C®l^ t^tw) (?r^^RpT’TW 

rtW^^lT I ^'aiikila*ilw '0('l!|^ 4VRJ WBH ^c» •t'^ ^1 ^Ifl ^ I ^HT^RP'fRlT 

’lil’T ^ c^il^T, bI^iRPH* ^ •HR t*IR1 ’wsT I 4awT ^twRr ctIrt ^?iRr epr iiraR 
«tIt*IRr T*WtW I 4R ^WPU 'S|lClPh+ ^ ^ I tSRr^6*Rf%T 

f}o ^08 RjUlfl/RRS wc*i ^I'oHw •l^lR,'® ^Rw I *tlR<i cl^Rm 



Qn 5VMF 

1 Sar- io.8j cnw &Pl< i 










•llPjW ^ C^ ^ ^1 <l| 
c"«i^« •nf^ "Pftff ^t^tpr 
eRWOT •ItR 

^1 TOT ^ITOT ^ 

1^ TlTlPW CTOT ^ I 


fSar- io.<t: i!ral?r«iit^i 


iflff jiWmj *(W ’*n?li«i1 Tff I 

^fRiRr w 1^ TTPr *RI^IOT T*(5^ 
Ripe'S Tffi 'flOT ^l«h T*l 5 ^ ^ ^ I 
•flCTM A[\^ 'art^*1 I 



1Bar- >o.*: Tilt "qliil Ul^’l *si?l?r '6flHt?r i 


4Hl4 GHtd (Air Olaner): 

(iilfr TiTpr fl ^WOTT 'si'Wi Rot^ alftraiir Tori ’ttoott '“hii-u 

’0(C^''p1^"o 'ttl31 'oi’tej^l ^CT ^l's1*lOT *lSTRrT9fTlT I ^IflOTff^OT^ItCn T^tf- 
t*i®ft5’1l*i IS'8ft*i^ft|a5 (Centnfugal Device or Dust Cleaner): 

OTlT OTlT 'ai*mw4 Tff W8|H«H TBBT C5OT I TtOT TPW 

T«?llOT PlS® ’OWI'HI ^IVW OT@R^Bf|1*r WtttlPi*!) ^ ’itfliOT 













M6p<ai|U^H vaul^ 




'TO «flRT ^1 wr c^ 
(Mechanical 
SystemG) 'arTOi*^ ^ 
m\ (ii'ol^sinj^ TOT 
c*il3?l^S*lh erfaRilT 'siHRfe ^?r to 
TO? c’lW'fe’iK '51* m 
^TO%Tr (Centrifugal Dust 
Cleaner or Collector) TOT I 

iflf5f calnl^ (Blower), JFl¥ (Drum), 
4lW4n>^ *tTPT (Dust 
Collecting Pan), CBl?r 

(Dust Remuval Door), ^1^ *<RIW 
TO*W (Dust Air intel port), 
•W (Clean Air 
outlet port) Rm 1 

(Electronic Dust Cleaner): 

(conductor) « CStlT ^ C«IC^C«M «ICTK 4C?r ^tRR (Ions) ^Ifcr '>It*0Pr 
^BTsS’ ^ 4?IT ^ I ifl ♦Hf^w « ^1^ Dust-fiRT (Electron) C4 

^iRf'e ^s?rr ^ liRT ^ ^51^ &ils I «*l cetPlPltlJUfl 

(Electrosatic precipitator) ^TO« '1I3l»'o i ^npr tbi^ ti| *Rsffei4 

^c*i^d^30jtn*4 caff*iPtB5«|sT(Electrostatic precipitation) i <iRr\*i S'*llt,*l ijfi»- 

4) (Ions) «|) ^T^iuft^ (Collecting) ^SPiU i 



■fBuf- io.*^: t'»il 5 ?Rp 5 »ih 'i 9 l '>5 &il<i ( 4 twl?r) i 


'91111^4 (Ions Unit): 

CTO ^ 

(conductor wire) ^®ftl ^5®“ 
cen^ «lniw 4iIW TTO ^ TO=T 
CTO?r^^i 8(X)0 w 

15000 D.C Volt I 

fSiar- i. ?IW, e. ^ 

8. <t. 5 I 11 . 



frar- io>: ^t*14$|3i>dl^4 £»||5|WBit | 


(Collecting Unit): 


(irfB" '55®' ^omm 'Q *n®5' 
C?l^ 5l5T I ^ fiiS^stS' «lt5^ I 
^1^ ^1^5?Rr ^srri^ (gound) 

C?l^ ^ W C?f5 

5®rr i ^snfSf^ c#5it *hi^ ^I'^u.'S’ 

^ I Ctr^ Ions unit-(3 

will^rK ^ 'snf^ c#555r ®i?r m 

«(5^ C'o|^ am^nl^ ^5|| ^ I 


<ll'o|»l Ions unit-'il?'^®?rf^fif55*f ®^®^®t5^ (Dust) \ro% * 5 il' 5 i<p 

^o% ’ilHr?!® ^5(Rt5=T <11^ ^ I Ions unit 55^ (R?T "^J^T ^sfRlt W ^siTsfR^ 5t®Pr 

Collecting Unit-<i| fit55*r ®5^ i Collecting Unit-<i|R ^sfi^ 

'oiRH^l'S* iiRt> ^JS'®1 *l*ll'5|^ Ctiuiu 'o(I^H 51'S“ val-'v '0||^^'’f 555 I «PC.«l 

^'Q» ^?| I ^SRciJ \!9|aiJ C’t5»r1^lR's '3|'95 'ai'»<l '515^^55®^ I 

iflRl^1*|Sl^5‘l?ilii (Air Purifire): 

<S\ «l5ifto'5l®IWl55«^®5r'55 I ®lt5K Wl'1'^5ll W, C5l?ir 

sf^f®’!^ 55 « 5t?I%r ^sptg^T . 51 ^ 'il'5?. 'Q5?f5^ (Dry & Wet) '5l5t "51 

5*115^ '5Rt 5lil PT '^ 1 ®® Rc*lt5c'i<) ®t»ij <if?rt5 RSR*pRR "5355)5 5Rt 55 1 ^ 

ef5*l5- 




Carbon or Charcoal) 


5. (Ultra Violed Lamp) I 



<£\ ijfW *13)5, 555, C5t5 #5T5, 51515^4 551 

S|’^R> 5l5t ^ n»fsft^'a» ®55 | ®5®1t 5l5t t'oR 5513 55 
it|5® l5^t5 555 I 55 55515 ®l5r ^5*5 5l5r «i| 

t®l5 5S5t 5)5 '®55 'Ill5t5»5*15 5*1t^5t55t 5*5®!! 

‘il 5#T^5s*rt5^ ^ ®55® 5)551 
"^5®) 5*55 C5^ PT. ^5S®15 'Q ^T)®) 5*55 

ii|5® ^355)5 5355)5 ®5r 5|5 I tf| 55^5f)5^ « <i|5l5 
5*f®*tf^-(«l 5355)5 5*5) "551 5l5l5«l® iooo 5551^ 
'St|5’)l5 5f5r 51^®)^S)55t5f*r551 



fsar- io.^o: '3(j|<pf5t’ou>» ^l^»i I<p^l5i I 







•ftwi® "UMi 



^Wpw oiWflNl^ 

^ (YeartX (Mould) 

^Fftsc&BwT, 'oftnH ^srtT 

^RF ^ I ‘flff 

^=oRr <m^ '9 ^ 

^1 ’vftrt' ifliwiirfift' 

I NiRltw ’l&*nr-1^ 


ftlT- '■11^1 Wl^WCFiC ■ui*^ I 


tqw ^ isooo nftwwwrfc ^3i«r 

*i"*jii «iiTP^lRn '*(R^|(?1 '9 v^Rvuv^i Ri^wrt^wils iri ^cth 

I lUft 9\ 5P5^ ^ I WiV C^lOT, ^RMtwK, 

<nnwwii, «v( ^JtMl, *wi^^t*IH «i^»ui «i ^ I 


>0.8. Ri^SlEW "Wlpw* 

•fl^WI ^I®l*r1^Wl“^'^l 

ft^W Rftii ww fw^ ^ •Hw I *iwflt?* IWJlwi ^ ^4^ wai flw ^1- 


^fllT 

iVWMm 9\9 


a 




I»UI 


« 


WrtF, 

B 


•wk 

0: 

iHflif^'In 'taW IjMN 





*i 

^IkadEt^ o|<i 

MlIl ■ K It; I^L imLUiLLL-Lo 

V 

0JiM:iB-:L\:i‘jLajijfa^^B 

oca ^H^Nh o owiflu* oliHhii 

























a^jl^rKr-io 


^ I ‘flTlM R’(^‘*t^ <1(.ei? 

^ I <il^i[t'o <il<i^?) ? 

vs I 'Q'^ l<i»^i<l sw?' 'Q ■^■#t ? 

8 I (,<pG<P f<p^lw W ? 

(f- I t.<pG<P ^I<P1^'S V!s|(.ji5t] ^SJI^ 'Q ^ W ? 

'3s I ? 

H I CW^f^I^'^l(.<3<l whlw^l ’lRsi>l<l<P<l'-f W ? 

v I 9>*iiw'!i ^5r*i?r •Tfsr ? 

59 I ^tsi^R<P v5l^ <P?lfls '8 ■^ ■^ ? 

io 1’lR<il^(.<p 'Q wsTn”^ ? 

I 'oiiii'i I^'S'si t^c?r £t^^^*t?r ^^rsi?r '^5\s\8 ? 

I &lc<i»h w ■^? 

io I ^sn^l^'Q'CeT&elTM’^sn^ (,eiC'»Cei<l WT C^ ? 


i'3s I PfHC’'<lf5<P f<P^I<l ^^^<3 I 

ib" I '^ITTl?' &*ll<l ^P'o sW?r 'Q '^ '^ ? 

S^: 

^o I iflTft^ ? lil?' CJtf^R*ijl'’1 I 

I (?r c^R ifiTTt^ 'QTrt*liw<3 I 

'5,'^, I <i)<i^iii wcsra" 'oiPi<p| l^'^r I 

^vD I Cslf^if^ciJ'iJw^i I 


io: 

^ijllc'a I^C1>51 Sf*j'QC®lh ^^'fft'Q: 

<ll^|[C'o 'a|H!3<IJ I lil ^R5«T '*pI^<P'SI I 

^ ■^, ^sMg^Pi^ "5^ ^ '8 

l^wf I 'a)H!a<i) wr ^??P8 I wr <)I'®|jiw 'sw 

RRj:^ <I<3»v| ’I'^Fo I 

i I <l|'0|C'^ ? 

vS I <ll'o|Jic<P 'Wt'8 I 

8 I ‘<ll^l>l ^'B®! ^vs|vo®|R?iale'll ifl'^s^ftST ^w*!!'^- '^TKrTI 



(Blower I^) 


^aiHPl HfillfJw I ^il^T 'flM®' ^fll Rfh I 

WIT, ^iwtpw ’iR* i^(j*i^Hi wii?r w*ir wnpff •jEBiipr i AHwiot ^ 'hnr cSfl^jw 

j ntcsa MEW wnnT i 

WW^^BWBT^I WRTWJH^W''*1^ flvft1'6*lRHJW ^^f), ^IWHN 
CWM WilWI Wlf «pfl'l I 


^1wipnr«FiI^^waprw^tfM15|w oiviTwiH^n^w 
^1 aiBRTWlWWtrtS'ftWBf^RRm'e OT?|W fll\5lPM 
WPW *11^ ^ WES', *nw Iblrtfl ■ft’T 

^ Tfrtjw wcw Rflftv* w 

itnri ^l«h •l*rtf wft 

•llwlfl ^Hlwi wflt» ^1^ Tfl^ln ^1 (fl 
''^ QrtulT wjiMfl W* wjlMfl ^ Wflt I 

’iNHrt'9 a&®fl5ffl*T IJott QCIO ^RT <11^ RRtlJ 
io rtW (in3/s) Boo MH^lS (cfin) 

l^lflftwwwpr’Brai^wale'll ((anw^’awpw «b 
iWflCW IMJ CdlVH WJH «lWliM I 


In 



In 

tSoi^ (iwfS" (iiiK*i"iia wjH i 


alelcwi e •niRj# HwjlR «1 ala 'siw wjH i 

33.^. dimwnCTT tiiaw^a*i = 


^s»iBRr wiOTiPir^iro^ *ifilwRwfw caw ^ ■%Blw*r-^Wpr oiair wnwr wy i 
cdima wn&H aPT'* aiEfli- 

>. ^i»iw *[(%%rwat, 

^ 'll'i^"i alelwfl wa ^ 

e. Raft® alv, wflKwal, 
e, al^pie^a alwl^i ’wKat 
<s. ajaaiw al'*!*! aieula^wat^Wilfr i 


calili wflina elwHim * 

aawr ^SH ajaaw ^ •nw i wiw, ^oiibm fit^n wiaw ft*i 1^ WJH 

wlfl ^ I c*r cuRc* wilpw alt®lR*ul»i vwl- 

w) SHa (Wi WM wjH «laH« ^ *lwlT I 

(>) aihia ftlPl* (Manual opaaled) atwa MPl* ^tMt, CTaw-wlfiMlwNl ‘•fWt i 
(^ "Hfr alRw (Power or dectiic apaated), CTwRISK WJR i 



(.‘spcifi’si R>I^c'o <pjhc<p ’51^ «f5f T^- 
'STTH^Tt^f^ ((^mm) "WR: CPfTrRsT I 

o. c5f^ WH" (Table Fan); uJRoei ?rKr ^ i 

8. ■aJjl'® ■?pTH‘’^ *1jl(,'!5'»i5|^ei: st5j|(.'aj$i •>iKI(.<ij '»i<i^l(.*i nl'alwl '0|<i'^l?i '5NT'5^ I 

tw C«t^ ^ 2|^- 

i. Wtf^?rt®T clFf £tc<1«Tt^ (Axial flow or propeller fan), 

?Ttf®?rt®T ClFf'^ (Radial flow or centrifugal fan) i 

^) ■?pjFr 

i) ''iNci ^1^ (Forward Curved Blade Fan), 

^j,) ■?ptK (Backward Curved Blade Fan) i 

i I fDvSxi (iif^?rK dpT *pjh. 

^ I dFt "^PiK 

ii.'s. csll?iN <pjk»i5i ! 

CJFt"Wt^: ^ <ll'®l>l ^ 'i|' 56 i'sr'*v (Exhaust) 2n:‘'1®n^ ^pjFt 

^ I ^t^m, C5^ w ^ ^ ^ 

wK <ij<i^N ^ «rn:^ I wt%iM's 1^ wi%iH 

cpp^rn^rr Rt^ics^ i 

2|t*i®rbi wtf^?rt®r <pjH: ct <P3io‘i ?i^$idT?r sri^ '*in^R5?r '55?r 

dPT <i(.«i I ^ <pjl(.*i<i CP^Wf C5rf6p"*ljl<pc5<i ■stW ^dlT5t«f1^ I 


Propeller or 



Propeller or 
disc type wheel 



fM-iiA: ^) SRT'l'TlP’ 'aiilBlfll'n I fM-iiA:’*t')1^^Wtf^¥t®T'?PjKl 


'oulf^ilh 'Wt^: 

^ (iip# sni’Rti ^ ^ I ^ csrf5^ m\ 

^ I 1 ^ wl%?pr ^p]FT I c’tKI^ p^rtwr wt^¥K 

<pjl(,*i<i (,i>cii <p|<i<p<i I ^(.<111 fi 5 ^<i 'aijiftiiil'i <p)h dr*llc*il ^CilCS^ I 

(.'0^»| 'aull^ilh <P3h: 


CT WlW 'ai3lf^<ll=1 I 

^ p5pT ^ I 'iil^ 1^ wi%rK ^s^Tsmt 

<p|4<p<l 'a W I ■*ti;^ WT I 









'ai;lf)ii««i wr^IR I 


(jfT vjlytf "Ulc^^i rtw €iw"l ’vnr iii^ PK* ^ i tit 

bicl ^ d) 

■^tWJflT^Rir c»»i*i ^ ^ •TTI JflT CVOT A ^nw *pf1»i ^ I 

iUftnH Pi0rWnH»l ihUi 

^1V*IIR ^JR ’flrtfr ■!w R^« Rev ^ 4piK ^iic-Hi flifBr flnPt ^ 

(IIW wjll^nl«i WT^FH^OTI Ot^BIPlR^FR cd^nn ^IW 

^Iw^l UW ^CFHI ^llOTI CffBWfll -^lilt-i WV'i ’^N' 4tWI 

Wftfl *Hll*rt3l ¥JH 1 M^h 3S< *110^ *1^* 'IlCV I WH WH WOT MC^ ilWJOl «IW I 



i I fl, I ^?irt*Tftr'31 oiRff s I I {jT’^^iCT'Wirio I flrtBir I 

ISar- ffl®fttWFr¥FR I 







f^jJiol'sf fil^lc^'si 'sir^ix C^ ^IfsNir ^ ^5|^ ^f®PT ca}^ ^^5^ 'SfJ^ CJiI5f^S’1il«i 

C^Url^ <lj<l^l5l W I ^ ^5|fW ’#TTW w 


C^ ^^^1^ af^ ’fK to tos 

I '*1x1^ <ii^w<i ^ %;w to'^i <p'o<p'Q^ cs^ c^W ^’t# woti^ 

^tcsrr «rR:^ i i£i^ to^ torr to ^ ^ 'j>iit5<Mwi i ‘ii 

(.<p^Pi?,(£| <53i|(.»^| ^ I c^Ia?f^v5’1j|ei ■?pxH‘ CsrfB^ 

■^) c^,5lt« (Belt drive), 'Q 
’«r) Rj(.<i8.5l^ (Direct drive) 




fM- (^): Riw5<^Ir'o\» (.Jil5R>«’)jh ■^piK, fM ('^f): cw^is>i^(.'»i (7i@tort®r citxrt^ i 
,51^ csii^iwo ’to cto wr ^ i csito^ ’tf^ tto=r ’jw 

Cm\m ’tf^ I ^ C^ Csrto^ ’tf^ (RPM) ^IT*1ITO8 H(to C?^ ^(too ^ 

I <(|'slc^<i ’ton f^^ifa'® ^ I ’1% <pw5i '©I’WiiT f^^iaic'-f i 


csrfe^^ »iTNto ’t% c^ onrn:^ ’If^ ^ ««ti^ i ^ 

afit^tot tpr to’ to csto to’ >^1^ ^ "sto i #r ’tto^ ^ 

Cgfl^n^^RT ’tf^ ’lI^<i'o*H <p<ii "*[[?[ I ^5[f^ ^TSRT’ll^C'o (.»(|'5<i I 


ii.8. CSlIllN 'slPl^l: 


•qaixs-ql'^ W aj«^|c^<i I %o1^’Tl^W=r 

'a(^<^C®1 «r»ij i£|^ R<P5I C^’t’T <1J<5t5,R C^ I CstNl^J <Pjlc*i<l <5J‘1^I<I '®lPl<Pl ^C®ll- 




'oiJitoiN apT^catr’ieii?! 4pjM 

c^^c®T 

CspJttCT vst^ S?ttt^ ^3is|3|eq(..^j) •qj'q^ls ^| 

l^’fsR -^I'olc'ii) ’if^ c^’ca <i)'q^^ ^ i 


V^lc5 ^i\\i\ 'QfHJ 1 

3ir*im ^^rRfto « leRT 

f*tw c^Cifi c'*r»c^fi 1 








i I ifl'^TR ist^ ■#!■ 'Q <il'©lcJi'!i filtiilfeTi ? 

^ I cslNN ^pjl^ <i8ic'o ^ C^W?r ? 

8 I ? 

(t I c<pH ^jh PiPi'tsIw'S <p<il «llc<p ? 


'Js I wt%5rK cipT w 'Q ? 

<\ I C'^I5f^S’tK 'Q 2|^^1sTl^ <pj|(,1<l '5^*0"^ ’IT*#! C<i^ I 
\r I cgivs <ll<Mi1 <PC51 <Pjh <P's £|<Pl<l 'Q '^'^ ? 

S) I <5J<I5,|W<I l^f^C'o ^PJl^ W 'S ? 

1^014 2t^: 

io I %o1W<lPi«jac'-f CSlIilN <Pj|C*H<1 '0||c«ll&*il ^ I 

I ^'33|Ji^ <Pjl(.»1<l C25tt^R‘1Ji'^ I 

I (4iliil<i <pjl(.»i'!i <ij<i^h c.'spwm R<i'!i''f i 
i'S I Wlf^TUFr CpT CsflVM I 


Clitic'S loco's! £f^j^'C«Tl?r^^WhQ: 

2l<||<, «q»<i|$i «t»ij'^ SIAM'S (SrUrl^ *P.ll'i | (^l?rl^ <P3l*H 

'Q c.<P5l's <ll'©l(.'^t) "STC*)! dIc^^ <PW, <ji(.'® 'sIcS^l <PCil®l, ^ »il<ij(.»l 

%lf^ SKlfl^ I ^l^|51 1^ 'i|?‘ 'S^ '8 W3l^ -^fsfl- 

'o||cs^ I «pc®i <5l^c<p "^FTN^ I '*tf^ OTUl^ <p.ii(.'iii «pjIc»i<i "stFIJW 

^ ^ I 2tf^ (RT) W^ ^ 1^1^ io csn:^ vi^fsiiJlt) (m3/s) 

^ Boo (cfm) y\n<<\\iK ^ I <2WsT%r <il'olt>ii) ifi w^ 

(^l?ll<l <PJi'i s|(.?llet»i I 

i I Stf^RT i£l^ W 2f% W VjrjfvilJN ^ Pi?lfa|vo ^^1^ >\«<\\!i, ^? 

^ I (^l?llll <P3h ''5t^ 

'S I (,<p*i ? 

8 I ^Nw<lPi*JalC‘r Cimt^ ipj'lw^l 'oflWlHl ^ I 



c®1^ (Air Curtain or Air Door) 


^ ^T^[siwr 
C^ (?ltl W5I?T 

sIRki’T (.JiRJRUk'si i.o'S'O c^sfw 
R'lji'iH I ^ sW=r 

^*(7^ I "STTwr 4r's'»« 

^rsptf^ ^ I *tf%^sf?rs 

®flHHI PiW'St ^ ^ c^ 
tvs>f^{.«1*1w<l 

^W3tf^^«IK^ I lil l®l(.<P'8t 
‘p^ii.'o ^ ^ 

®Pf I OT ‘pI^IOH R<P¥I WSft 

Air Door ^ Air Curtain <lJ<l^l5i 
^?lT^ I 

8jOTTBf%®TS 

i2|*i^f^ ^ RAC aj^f^ %*l^ <n<i^k i PT ^^Rssf c^cjf ^ s#tlw CeTl?^ ’WI’W’ 
^1^^ ^ ^ ^ <u<i^l^i ^5?r (?r ^i?5«T c^cif Air Curtain 

^ f5n3i5w<l mt ^ C<«tC^ ^ ^ C«IPP WfT 

<i<il<i<i Forced Air atPlT*T Iw'awn 'S ^ ^ ^ R>v»|^»i-i£i^ "stNICst 

a^Wl’t <PW 1%^PRT ‘Il'il-'t 'Q ^|'4>l'^ 

^ ^ (finlit <M5iy5^^ (Air Curtain) ^ i ^ i (fi^ 

alctil'sr^ii'ol RiH5n'*f- 

i. Air Curtain i 

iil'?ll^ <?)<I(.'5 r 1 C,®ll<P'8t»l l>«l|l>ei <?<!(.'» <11^^ I 

^ 1^)^I 
8. aii(.^“f ^c's <i'»pi *n?r I 

<t. iii’?ri5r^^t1^1^^rcsr i 

'b. jq<u>iis# <ii<i^iw^i «ijicSQiii, ^^sj# ^sw^m atp?»r 

n^etl?! ffpr ^ Jph’ljwRi 1^ ?s?l?r ■^f^^snr ^ ^ i 

V. (ii«Trf^ ^Il?3?r ^ I 

<9. I 



Screws 

<p|5K,'5^1 I 




<£iTrt?r : 

i. i^lf%^-<i| (Ceiling 

Mounting): V ^ fMl*[*nft ^fi?T 

<p^j| I 

Offism (Wall Mounting): 

't). i£i^ (Mounting 

abovethe Ceiling): >ili;wr ^ 

^ ^ I ’’f ^ fsart^prlfl' 

I '^oW ■^tW '5]^ 

(^1 



fror-iAA: V f5ar->;^.;i: ’< 


<1^151 S|<)|(,^'g £W?r I (?R^- 

<l|Nsi(.Ji?i '0|<i-^l<i I^fat'© I ^- 

liltlN <pkc!5^»i, 

^l^t <(|'®|51 ’infill <p|<ic!5^‘i, 

'5. <tl'o|5l <p|i)d5^*i I 




^ra®T I 

^C5#^5JK silRitBo ^ 

i. csrfs^, '0. 8. UM 

^‘f»l|: UrM" fnc?) ^oR <P?I(.«1 "51^ I 

'^Ri> f^tir (STRICT <Pj|(.‘ii5 
^ I c®R fft®R ^ ^ %r5, 2R1^ 

1^wr ^ (?r, c«iM 9rtwr ifraR 

gRt^ k5t 'SIR ^f?nsfr 


POWER 









'flRrrs 


>llt¥(,i5<l >rw ^ I ^ ^ (ON) 
t<iHjf^<P csrl^ ^1 ciiitJw^i 
wl'Uw^i Csll^lf] WK 

i£l^ ’•If^-ft^ (?Ft^ (Forced Air) 

S|<||I^'D I ■*li^*ll<^ <||Vs|>| 

<|RW5) (^ '8 R»vsW 5I p^lfal^s 

^ C 5 R (Door) '^nw I 
wr <l^w<i 'Q <i^UJi<i 'sm 

<i|voH>ni ^ Hj^ ^ ^ 'srf5l% ^ 

I l>ei|l>«1 <P<I(.'S 

\S\8*s(»''i‘ <p|fl>?. ^1^ 5||c<P I '0|<p <MC®1 



<Pin>K.‘^l^ <ll^ S|<||^ I 


i^.'S. fPifl : 

RAC Qs -^R?# i w ^ ^ i inetiRD^ 

'Sflu’^flrr lilTfl^l <Pin><, <ij<irI^i <p<iI ^ I I^cnl's»'oic<i 'A?' ^lc<p- 

£|I«^h: ^MHI'oIbi, ^^5Jl1W I'Sl'srlil CHICS' I 

c^: C*fl^H, ^llw, «P3l(»lPl '5#, 1^-<ll'S(|^| 151 etl?! C’ttS' | 

C<P^C151 I 

<iRs1& (ilill^ C54R4JM C">lf5lf^PtW ; 

i. WT (Model): Ilf^Sl aicvstei^l ’TtlS' I 
■^»wr (Capacity): ^*fl^*l^8 o.<t o.br Kw 
o. <ll's|(.i5i (Air Speed): C9t^^ \5i(to fpm 

8 , <il'o|(.-i5i 'q|5i'o*i (Air Volume)! Ssiro c«tt^ cfm 

^ (Dimension): 'S^”xbr,(2-”xio” '!so”x br.(t”xio”(^ «, 8 'S 

RC5I 5|lC<P) I 

li^wm 4Tii^ PiRtst^ I (?r c^ 

’| 5 |"HW 5 | 






i I <p|c<p <ic«i ? 






*l I 'ilTTl^ <p|<iw^c*i<i <PiifI5 'Q 

V I I«r80vs 

l9 I <p|5]c!5^t*i'{i f«*i115 <i)<irI(.< 151 •Tt^1®r*l‘ I 

io I (i|'?n?r ’9l<)c5^fi'Si ^csTS^jh '>ilR(c!i5<i I? 


i'5,1 ‘ililh <p|<iw^c,*i<i C2|Rfi*i)M <i4*il I 

ivs I lilTlH <p|<l(.^^(.*1<l '^t^8 I 


v5‘^’|<pfD ’ll^lc^ f^CI><) 2rt|^G«ll<l S'Q^l ^tt^: 

Jl^uq ^a^\sc®1 (7lf^ i.ovsvs C^sfw^ Rl)>ll*1 I <i| «^I'®|J1 ^5t*l2R1t^ 2t^"SlT^IR I 

"STtWr Jfvsvs^i ^rsjstfw ^ I *lR<p[il'0 'StHHl Picker ^ varo C^tC^ 

7f^ ^jc?r I PiG<p«t *^(.'o ^ 

^ ^ I OT p,»ilM Air Door Air Curtain ^ 

^ I 

^ I •^a^'SG®1 "FM" ^'S <?||g^ ? 
it I Air Curtain ^? 

« I <p|<ic!i3Ri I 

8 I iflTit^r^ sbi^b^prt <p|<i’i'^f« '8iiG®iio'j| ^ 5 ?r i 





(Duct) 

«q|vsHc<p ^ <p(.'*p <ij<i^I(.<i<i s|ciiN*i i 2tf% <pc'*p <^Pis 

^Itwr %l%o 

(^ tc?pt ^ ^1 ^ ^ <li«)^IW<l 

Sjvsjhvs»| <p<l|(.»|| I CT ’W?' *lhjC»( CSt^, '3 £|'S)|<lvs«i <p<iic*il \b|S I 

i'S.i.'®!^: 


<ii^h ^RB'o I Rf^'o 

T5tt I "5^ ■^t^opf C2}^, ^t^Pf ■^JW® '^l^oPT 

£|'sjh'®c*i<] 'SPIT <ii^i^wl^'?pHT (,d|stI^R)<i (PT <iIr<p <I3<i^'o '^''sI^ ^5l^ I Wfi^'^l^spr fiRK 
I^?iaiC'-R 'SPIX WMR, (Rfif^, eTt^«lR 'Q C?RPr ^'ojlfn RR^ Rt^R I 

ivSA. SRTRt^: 


^ 'o|'a<i<p RRT 'o|I COIR'S RR;<2Rt^^ «fRW RR i lil RR RR>s| 2 |c<jI®ti R'iJit'o RR>s| *R^^ 
W Rt^R I ^RPR, f%-RJRRRT, ^^sJlfR RRRR^ blRiilvit^l RR^i'olW W 

RC^ RHR I RRfI 2lc?ll®fi 'S R^TTIRr ^RR CRCR v»|3C<p RiRiCR Rw RRt RR- 

■R) RR^ 'RRft^'S^f*ttSR^RRR%RCR A ®}RR- 
i. -sRR^ (Riged) 

RR%r (Flexible) ^ i 
R) Wtf^R ^RR RCR ^ 1^ s|RR I RRT- 
i. CRPTRsR ^ 5 l^, 

R^fR^ Wt^; 

'S. ■^STR^oIRR I 


R) R'S5]H RR^R ^RR 1%% RRR ^sR 1%R £RsR I RRT- 

i. sRR^, RNT^, vs. ^RRNT^l 

R) RRPT RRRfRR ^RR R'O'fl <PW '®R ’Hr *RtRR RC^o RtR CRSR- 
i. " 5 ^ RRPT R^RRtft '®R; 

R. RRR^Rl^RWR^iRlft^; 
vs. (RIrW) 


8 . ^'sjIP^s Rt^apr WRRRR ^sR; 

(t. C'»R?tRRtR <lj<IRvs wR I 


®) RRj3^'s RR RRRRR lilRX <lj<lR's RR R^SjR^tRR ^RR <PW '®tR^ R'^Fsw 'sICR ^51R 
RRTRR I RRT- 

i. sRR RRif^, 

R^^ RRR RRif% I 



w&'etlwH 'aijl'o 


;^88 


eW^ ©kSn : 

Htfe® ^ (Rigid duct): 

(?r ^ ^ *rt^ ^ <ii‘^ 

^s?rr '*inr ^ ^ i ^ %. 

wit, wji'a,fs^R*iivi, 'oijmw'HJ'*! f^, ?nf^, fir^r 

wit^ t®Ttf^ ^ ^1 ^ c^ 

^ ^ wiwm c#r w ^ 

Rl^va yjiS <i3<i^'o ^ I 



Rf^vs vsloS^i 'Q 'a)'>lR«lT f^1J»lh 


f^- ivS.i: I^Ii«V9 T5lt I 



'*(^R«rl 

i. ■51^^, W « 

<pH*1 'Q 
o. ^Rohi 

8. ysltS'Si 'a|N»j'a5i 'Sj^ ^(1^ 1 

i. ■?r®PT'8 witbsft^iwwc'W^ ctPt I 
<P«(.'S ^PRT «f*f Wt»f 1 

«. «il<pl ^L«n 's((,»i<i> CT^'S ifleiWt <ij<)^lii <Mt'8 ^ 1 


^ (Flexible duct): 

^1^1% ^ ^nfM ^ wm m <£m 

(4pl^<i'n Wit ?W I <fl5l^Hlll t'ol^ <P5il 

StVfH 'Q ^ I 

wit fwvstitw^i Wrcwt wit w >i<i<i5iK 

^ wi(^ WWTS?'w^r^ wl^ 

c^fi 



(3pf^^w|i^^gft*iT 'Q 'o)'»iR*iTo'C»n 




'^. ^1 1 
o. ^T^l'i'erPivs ^C'i<P 1 

M). C#f 1 


Wlilwl^M ^wit (Rectangular or Square duct): 


<^<i<M<i ^ wmwiwm wit 'Q^n^’T ^ 
lii^iiwiw ^1 tii^iiwiw wiit?r 
wf*j^ 'ohit wl?l's|<p|<) ^(.11 ^|(.'9 I 



■f^- i'O.vS: 'ai|i|'o|<p|<l Wit I 








^^R<t ^ '^^R<r I^CO 2(w ^C®ll- 
tf^ 


i. SdDVSI?! t£| 

'5,. C’tl^rW^ \tolcS 5 i Ct>C?l ^ Vb|c5 CfipTf^ ^ ^ I 


c»ft»rW^'®1t (Round duct): 

^ 51 ^ ^ ^ 

I i£\ 2t^ wtt ^iTi?r I 

<i|'C^ C’tHI^^ ^ ^ ^ I C’tMWT vsIcS'Si 

's csfQTrr ^ 




i. 4 'bIS t'®R '8 <P<ll ■^R'St I 
' 2 ' 5 ^ '8 •^Mi'stR's I 

«, «i(.3<i ^TSiPJW «'^^etei«) I 


'*i»l,R‘rf 




O. \5l^ ^vof^ '3jC*i<P C^f% I 



fM- i^S.8: C^ 




giR5<p <ijvo1\o ^sj^iy i<\ C^ I 

o. 'ajiii\si<p|5i ^5n:?w ^ ^5t(:S 'SfOTt c#r «ti^ 1 


^ ^'st^ (Duct materials): 

^ t'oR^i istsi]' Rf«si <2}^ ■^^R*r <ij<i^R wf ^c?r i GP 1 ^ ^ 1 ^ ^ 

■sjR^ '5^ I fit^ 1»ticS?r ^ ^ ^5t*t 'SfltSiT«<ij<i^R ^ 11w 
»iRi>l I “X5I {.’“pwi wl^*i <i(.’® ftt^ <pR<il<i '^Rl Z'oR <i3<]^l<i <p<il ^ I »iin5<i Ro&r 
®t»|j '0 |)|(,^W'*i5ji 'Q P|(,a|(,^<l v»lS R(."t^ ^^(.<l|'^ I Sjl^H, *<Rl>l C^t^T, ^ 

R^*i 'Q ?iiP5(.«p«i 2f^[?r i '^1^ oiR.'ii '8 

's Mli>»i I Rl«j| w(.i£i ^51^ 

^) *r^55iT CSTI^ <T1^ (Thin Iron SheeQ ’sf) C^ (Fiber board) 


^11 iilhi Ih'iKliTS^n 


^l31iTv»rtl3l1 


: Sheet) 


^) ?ltf^ (Plastic) l}5jtf^ I 
?r) (TRsntB^ (Celotex) 


'g) Ttl^ (Fiber glass) 
W) wl^»i (Resin) 




(Band) _ 

's. C5^ (Turning Vanes) _ 

r (Reducers) _ 

“t. tiplsi<i»i ‘Plwis (Flexible Connector) 
fe. ’ll^ c^5T (Guide Vane) 


(Elbow) _ 

8.1^ (Tee) 


<5. ?s®n?r (Collar) 
b-. <P)l*j'»l'>( (Canvas) 


io. (Support) i 
















^ « etcil^ (Duct seam and Joint): 

^fi^r viskBfi <4^ ^tw ^51^ if)'^ t^c?r <m(.® 

^ I «p|c®t5i 'SRI w 's ^ (7r©^^ fsapR; ^ 



f&ir- i'O.C^: VBI^ '8TCi)(.^51 Pl^«1 I 


i«.8 C^f-'^T^: 

Wt^ et»(j ^i^sf^fsT f®6f|^»i 'Q ^-'3||5'5 *^^*IT I •i<p*jT 

t^if^ ®W ^ ®i(.?}<i (?T-'o(i®'51 R(^ ^srt^lw '®ii^ c^r-'oiiS's 

C'T’tW^iPTt- 



ffer i. fiWisT^, ®. 

fM- i'0.'?a: v5l% I 












Braruch duct 


5ub-branch duct 








i^8b- 


^5R(.'55i (AHU) <pjh'o|'»i ^<t<il(.'»j5i »i<p*ll: 

^l'»l^?, ^^l^cG'Si (AHU) <P3h'»l'>i c^-wl^ ci'stiT ^i?fT- 



f^- ivD.io: ^^PicU'a CsT-'ail^'C I 

(iRTt^ ■^rW <pjh'»h 2jwl'8t^«'»|; 

i^lTrt? ^SRcS'Sl 's^siX CslMI^I <pji«i I 

<P"H^ Clio'S 'sics £t^R R'ai|<l <P?l(.^ (TT Wi OTl^f 'q|<)l <Pj|(.*i<l Ji|<p“H‘ 'Q i^JH>|(.®t^| 

<i\W( '8 c<i^Trr ^ I ^i^rT'Wft ‘^i C5#t ^ 

<pj|«i'»|ji'8 wr I (ii Asbestos Cloth %:?r^ i i£i ^ i AHU ^fW 

‘Pjh^l^i 

^) <pj|c*i?i <p*H^ 'isles ^TSNl«i*i c<lc*r, 
tr) <|5"'1.ierPi'a w, 

^) 'ii'?rt?r ^I'!!sPi?,^SRi 5 Ji^'st'o?! <p<i(.'s, 

^) <Piic's I 



ffezr- i'O.ii; Csll^llil <pjlei'Si ^tW <P3h'»h i 



















■^prft^rr vaic^^ c^r-^i^: 
cwi^ ^i^fs,-ifi ^ I <iiT:^ 

t^rfsT^ V3 csn:^ ‘I;S1^C.<P R(.<ID»!l 

^ <ll^'SfH ^£l^ ^ 



fwi- i'j>.>'^: PiPlX, '^eii(,»||<| •i^P'IT I 


'a)l?ni»i wtc3f®T ^ IP# ?!?■ ■'rf^®fsR?©T c^ 's frog^ ^iJUr ^iprcir ?W '^ir i 'od-aPiPi 

(RCC) C^tTlR C^T% ij'R'c.ij ^spi^sfsf IP# <ilw'Si ■'St^ ^«il(,*il I ^51^ 'S'G^ 

^(.«n 'oi3k»r®i c*sp»( <p<il i 

%0t^’|pi?)ac‘f \»ltS<l strata 'Q '0|'^») I ^©1^ ^ filc.^ll'st^'ol ^c^- 

'^) 2j'®j|p|^ 'ss.if.'i ^R*iH*(C's| f^iifai'© (ist?®r, 

’^T) ^Ivsl-Ji fi|'8jh's«i, 

’f) '8 S|vsj|<ivo »1 <ll'alC'J 1 <l "Stwi 31 |v|8?>»ij 

^) i£|<>|R^ <P(.*sp Rvo^iH I 
5S) S| VS) I Pi'S »|^'S» ^I'al'^l £|C'^*I, 

^'ojIPI S|(.ill'st*i (.#lc*ih ■^kPit.'s (.•‘PWl Wt%' <ij<i^h '^?rr'^- 


IJFfW 

■sTN' 

WST 


C’tHWlT^ 

‘ii'?rtiR^f%*if^ ^'^Px.'o ’fTsTTUr tfi# 

OSlU^FT (fl s|«p|(,5i$i <ij<i^'® '5IT1 


'0||?l'o|<Ph 

%©1^«lP^liac*r2|«l'St^H <\M>\ a!|<IIC4^, <|1"M'515)«I^|R4^ 
^ <li<l«?.l<l 1 ll®lkl$l'^'8 (.itiiR®! erl'al?) 

ysiS c,<5pf ^ 1 










i I Wtt ? 

^ I I^I^C'O TSt^'^s^ St<|5l^ 'Q ? 

vS I WtW st'iJ *j|vs<) ^<p^<.j' <p^|| ^ p 

8 I C^sR'^5l(^ 2jciil«r*i ? 

^ I R»c->i'si ^ ■>i^c®r ^ ? 

H I AHU 

V I ^ ^ Re?! vbiS ^'oR ^ ? 


<S) I 'oilii'oH'Si v&lcS'Si C«T-'oi|v5i5 R^<p»i i 

10 I ■^’sfRBr c^i^mr ^ ? 

11 I if|vf|^i>^y5c'» CsrfBT^sH^ 'Q?®^%sr I 

I ‘i|ill<l<pl®*lR!(, ^l'4|>| ^^ R*ll) '0|'®5llfl R,(.J1(,<1 <M'St <PW ? 

iM) I ^ <IJ<1R|WS1 2|c?)l«t^il'©l I 

a}^: 

i8 I vblcS^l Si^BTC'oW^t^Wf'RQ I 

I yslS ^'sRc'o '8 '©lRi<p| t'®15 <p<i I 

I R'sR 'n^il^'o ^ (?t-'oi|«' 5 ^sc?r Bl^'s w I 

^°L I ^t'sRc'O ^<P<l''1lR<l 'o|P|'®| s|ww I 




<11^1^ sRtt^ ’STT^dST ^ »il(,*i ^RB'® I R(."R 2|f3RrRr vblS ^'sR ^1 

^ I c<pial?i ^'®i'®’iR?iai‘'f <ii'si»i Rvs^ioH ‘ii?r Rw (?i^ i ^c'® 

'8 w’Ttf^ fin?nw5T ^ I ^ sRR %ram w "siw rbR»v3«fN, 

^Tt’RBr, C^f®F5?r, ®il5'o|j^ '8 CeRR sRR I ifl ^R^RRt^tRR®R t '8 '^R^R'^RTRRI 
i I V»l(.5^1 R5JS3TR8 I 
^ I ^ ^'»lw ? 

vs I ^R, ^SJRRR, Rl^Rt^ '8 CSRR BB?'® ^SR" AHU CR-Rt^RRR W I 


8 I 



- SI^B I 



^ 'SllSiJwi; (Duct Outlet) 

‘Pelt'S <1^1^ R'0^^(.'’t^ **1141 I lil?' WJ 

'8 2|'ojH'®w<) stem ^i ^ ’if^ 

iSHi "siwr i^./f^. '5W I 's 

'il'^ <l'o1^ tI^o'5(H'o*l R'o^iH <lj<l'3i,l<l <f'1'Sf I ^Wl®l(.*i<i ®f*ij <Pjh, ’tf^^ToC^ 

^SHT ’tf^fw Rvi)<ic‘'i^ iSfi^ wT*’^ 'S lii'^ R'o^ic'-l'Si R)f<i»S'sti'5i <qj<i's^| i 

■Sn^RW ^l^opf (too >1500 CTo '^1'^<l^|31 i^o C*?l^ i(?0 CT? (5 Sl<]|R,'ffl '^5?t '5^ I 

^l(.S51 CT f^CiJ Rilla'O <ll'sH ’lQ<pIil'0 '35^1 C*1 <PW <li<l?!'0 'Q <ll^W51 ^I'oM <P(.'S 

'o|t*p 'o)|Su (,®il3 ^(.*1 I 

’smaiT, 'Q ^ %iTw "w '3 

R'O'siH I ^'slvo’dPiiiaH w c«t^^ Pii)fa's <]|'oh '^'^if^ R's^aH '^TW® <1^1^ 

■^5^ <il'oh R'o<i'-l <ij<i31,11) I PiIIla's nl'oh ■^■si<)<iIr tp's 'slH'own cstlnln ^ 
■JRK, ^ ■'tf^fw ^ >0 ^ 1^s%|?r 

<Pill ^ I 'blU'C <lJ‘)3{,lii "ST*)! Pttn <11^1^ 2|<i|I^'s ^<iln '^rsiTT «i^H'SfPi'o <p|n(,''f I '8 

'oi*ij|*ij ’^<P'i R(.<ii>*il <pcn 'slosn ^rl^®f, «pjh '8 <pjh t^iliJcnn ■*p»i'oI ifl*i*i'olw R)®f|^«i <ph| c^j^r 
'0|psifl>»l <||\s|^ Strat'Sf^T ’IRjiIH '8111^^ I 
i8.i. ^1% 'ail'SU (.»it5n 

1^wr <)j«)3(i^ ^511^ stm Pi^iiwn ^ (TT c*fM ^ g;«r ^ 

'a||S'5(,eii3 I lill^ Pn'»i3(,»in Sr*lK I 'a||Si5(,eiu3ll 'Oll^po, <lj<l^ln 15'^ 1'i|>'o|H 

^wr <)j<i3ilii 2(f% ^ I ^8 R'oum w 'silSiJwciJn 

Pi4li>wii I ^srt^ stNfw ^5^^ Pi?ifivo ^ 0 ^ '8 

'il'^ •<IJ<I^'S ^ 2|'Sj|<l'S*i C8WWt I <IJ<IR|<1 ■^^'55^- 

i. i£i1^ vsitSii 'oi^3!,h ^ivoh ^P»(.ii OT?r, '^t^olpra’^tf^wl^Tsist^^sc^, 

'5. Slwl'st^il '^TOT usIcBil g;«r C«rt^®T 'S w^, S. '0 |iI<p|I«si>'0 «PW, 

<t. <ll'oh ^RS}^ Wt(^ C£W^^»C^, nl'oh •>ilS<p 

vBkin C^tW S|W 'ail<p^'^1l br. •<||'0|(.'>I1I ' 0 (pb»ih|n s|<l|^(.<p <pf»l(.il Oi?r I 

iS.'^. 'oilStft'lwJn 'olPl^l : 

'flirts <pI«*lPi< <I)<I3!,I’1^^ RR>:i ‘inc'in 'q|\5l5(.«ii5 i i£|<r'si^*0' 'iTsT'^J^rT- 

i. '>i<i'<i<iK 'oilSiJt'l'iJ (Supply outlet), 
wu'o '0(|i5'i5(.«n'i3 (Return outlet) i 
3|f^5C®OT' ib|^ '0)|S'5(,®ii5 sf^f^ ■Jfsn'- 

^) ifl'>k(<p|<^.i 'oilS'Uc'l'iJ, «f) %o^t%T I 

^1% 'a(|'5lJt*ll>»l^^: 

'0|<I311W<I I^f8 <»M Wtt 'ollSUwciJn volP|<M 

i. ^ (Grill), it. PtoPfSiStlil (Diffuser), 

'S. (Register), 8. «3,'»|4 (Louvers) r'ojIPt i 

'0|1<MMH ^ ^ ^liSUwt; ^ sl^ 2t3p1^- 

i.'^’sfi^, ^.'«nwt^, o. c’tKt^, 8.'f®¥i^ 



i8,«. 'all^B'ISwlB : 

^I'oH 

^5tl^ W (T'tWtW m 1^ 

2|(,<l*t <PW 'Sl(.<P ^?t1^ ^ *^{.®1 I 

^ *raw^ (?f?n^^, iiw, csrc^ ^ I 

^ ^ <i1^ 's R^iit'-t^r w 

^511^ CT ^iSUwiJ ^ 

^ytT?tlt 'ollS'Bw'B ^ ^ I ^fJlt '3||\3 i3c«i'I; (?*, 
(.a)(.<ll(.'» <i^lc«il I 



W?f^'a||v5'5 CS|1>8 

c*r ’W f^cir <ii<i^'o <il'»|ji o«p$i'<-^ic,5 2 i(.<i»f <pt$i '©l(.<p I5i5h ^ cw®, 'jhIwu c®i^ i 

'Olio's WS' '^tW, (.»lt<ll(.'8, (.i^illC®! I Rill^'O ^1^1 >1 <Pf»P (.<]<] *1^ ^ <P'*P 

osm ^5r«t^ 'ST <ii<i<lw<i w ^piM" ^ ^SRcB I >if^<i»'olw 

Wil'O '0|hl<l ’5p*l' (?r^'*t ^’’llc.'ll ^ 'S|c<p RU|*i 'a||v5'5(.«1^ 'SC^tl^I 


\o, (Diffuser); 

i£|^ i£|^ 

2RK 'srtaiT (^) X 

\ 

>ivi4^lw cii^Trm w 

fe- i8A: R>I^S'8tl<i I <1j<1^vs »|a|W R)f»i>\3'Sf|t1 ^ I fM-i8.c^: I 

Riflf'SetlW^I RijBiy) <11^ ^sc?R# ^ ^ ^ 2}^1is^ Ril4|tM<l 

'^j^^t'Q ^l(.<p I "^tw ^ (.i?ilc«i<i <il'sl^ ^<i<i<iK ®ihill'll ^lc<p I <^1 RRjfi 'oil^f^^i (<i’fl^f«, 

C’fKW^, w ’ftw I C%#8 I 

^ • I *'* 1 

W®r (Grill): ^ Itimtu-Iifimimmi iffiWffillL 

^^sti^ <il^l>i 'Q sn:^• ,.. | ,i,|, | | |„ ||| | ||||| | ,|| | |||||||| | | ][ | |1||'| | || ||||) |1||| ||I|| |||1 I ll ll H III IIIII ll 

TTRsirr I m ^rrwr , iltliilii li B llU i| l.....tlll 

R?ilai'fi ^N>i sn:^ ^hsi^ —s ; ^...^ ~ ;^...,. 

I 4 1 IaCK !■'■■ ■ * j • 

SjV!)jI^ 1 I vs|vs^l^?j3J^TTI^ glllll ^X«MMMaMHawiL * ^ l.nflMnifffffiilffi^^ 

'0||'5'5 (.eiciJ <IJ<l^'0 I f^- iS.v!):'®5r I 

^1% '6 stm ^ c^t®r irn:^ wt^ 

ifl '51^^ <ij<irI<i I til (ilTTl^ ^eTtt^ Front pannelGi Louver elMI(.*il 

«rt^^ 11£| ^[^■^I^Pr 2|<ilc^'!i fii<p I 










i 

» 

* 

— OUCF 1 


I 

i 

•oton^ 

□ 

^ -^ —-y..1 



'sfiair ^ ^ ^ i 
'o(,<q <||vo|3i s|‘q|(,^^T*fr sj'iH *pw sRI^'^n^rT 
c<i?r I %r stm's «iif^W5i ot 
c^ ’tw "^1 

^R55r (c>im, csRf 'Q ^n?i^) ^ 

<p<ii I 


wRf-jiSlii (Register): 

c?rf®f^ i£i^ Tpr^wtft sRI^ 

I wWt^ '« 

’tfl^ I fit^ 

^ I wM| 5) CPf?(1l?f, CSRi" 

'S PtPl!(,'i|^ ^R5Bf 'Olio's CTliB’ 

< 1 J<I^I'S 1 <P^ll ^l?l I 



i8.(t: I 


TfstiT <ij«i^'s '^'OM «)|V8|>| ■^T*rt?r ^ "^cfT I «ii's|3i ■^T*fi?r 

I C?r 4NtH ®eT 'S 'X'sal'ttlw ^stw ^sc?r I 



FILTER AIR INLET GRILLES STAMPED LARGE-VOLUME 

AIR INLET 


fM- i8,'!>: (.'»^»|^'0> I 


^5^^ Cirf^MSBr tilTIl?’ '0||«'5 (^ "*11^^ 

^ 1^I?*I^ ^IPI^ 

wMlw Louver 

2|<||^ I^ijai'f <p<il ^ I ^ 

2W?' I W- 

i. Fixed Louver Registor, 

Adjustable Louver Registor. 







^ 'ailS'5(,sicu<i (%®T?r) (?r c^siwRr 'sr*iT ^srt^s^nis^r 

C^ ^ (Free area) ^ i OT c^aiWRr R?lfa|vs stm w 

'S^’rf^ *raT I ^ (WSPFT) «I1^C«T l»iCb<l '»l5)l><l‘1' 

<p<li I 


^l^ilw-sl C^ V = 


_ Q 


W, V = (?F^ osc^ll^# (Face velocity) (1^f5nr/CTg) 

Q = ’if^^rK (vi-ilwlGl^i/OTi) 


A = ^ ^ wappT (^’'tf^&l^) 


c*r c^2pp®f ^i(.<p ^sj^vo (.■jpiqtpcri I £i(,pm (.■»piii*i*(.®i<i »ihj(.»i 

^ 21^ c^sRm ^ I %siir "sn^ 'Q 2|^ c^app@r, 

I»i»ri'oi<i c<fQTrr ’ff's^rT '*n?r i '^i^jsRt^ ®tl»i'® c^sr '•ir r ^<ii<i wptr Riui4 0c«i<i 

Sl^'a '^1^£|^|(,^<1 (."spiinpeq 'o)R?>'^RT'^ I 














































































'oiiS'i;w'i;>ii^c4^-si <ii<ii^N w<fic<^ c^wi?r i ^ rt 

■3j.«ic<p c<iNlc»il I Rl^aPT ' 0 ||^'i>c«iw<i C^t^RT RC«il- 


b. «l5iwlwci5to 

O. 55I 

8. (m\^ BftS'srlfi, 
<t. 

C#5 



fw- i8.<?>: 


>R<I<||45, 'S cw® wtt RT ^IS'Gw'U i£|^ ^<l^lw ^ 

^tRIwIW'q Rsti?r sff^^ I lii^ 'oi<i'3^h Ji»i?iI«I«<p %»l^^Piiia’-t 1 

^srsfR ^ 'sr’tf^-'iiR ^<)'SilH ^I'shR) R>HnSii tw 

^ I 


1^ I 


O I <lfei>5l<(Jl%%ffl1^Piils|t'-t^<lt(H I 

^5R?i»r ■^rt 


^'S^l^‘1 ^'»l'0*t t^irat*tR ^ 1 % 'a(|S'5c.«1o5$l 'ai^'Sj^h; 

Ri^epr «ift tR*^nr ^ Rc&^i tU^ 1 >^1 

«Ri7R ^srgl^ ^ ^ cwiT '4>ii^i5w'i3 wRMR 1^ <ii^w< cmm^ 'TO ^ 

<l^lwl ^ I '5j^¥r wr fl]^ ^Ri% ■<1»l^<pll RT 

■JTTI 1#1^ <£(m '0||®i3wi5 WRTO TO RTOT ^ TOt^ cgTO (TO C^ ‘^1'^ ^ 

<pc‘sp CSR'T <pw I 

1^1’‘I<P 1^*1 <^\o|\o^ RiimHil '0(|v5w(,®ic,tf«l 

Pififa's <PC'spn ^STPTRhsN, (?rt^, R'®jiPt'g '^ulcil ■JTT C’t^sT ^rRTSFftW 

<1^ ’TNSTIT <iI(.<i ^ I (TT '»l<l'3{^l*H 'Q <u<irR Pt(.<p Rt<li>*ll Wt^ 

^srt^TOtSR rnt rt ^ ^ I ^srRmiw ^ tok TOr 'strjw TOk 
^1^1^ 'sTO TOt 'Q^ rt ^itTTi^ 'sTO RTOt -mm ^fTO (WTrr 

Rl?r >ilRst^l1^Rr CS^Rlt^RTOT (Rfi?^5(RR'SltWr (?P^TOK (TO' (R^TlTRtTr I 













(<ir) c^ft 'S^ 'qlSuceiw (Low wall outlet), 

('*!) ^ 'QTItsT 'ailS‘5(.«i'5 (High wall outlet) 

(’T) OiPl'd 'ai|iB‘Gt«i'13 (Floor outlet) 

(^) (Rt^ 'ai|l5‘iJ(.'n‘5 (Base board outlet) 

(®) '3(|«‘i5(.®i'5 (Ceiling outlet) 

^ 'e?rt»r 'ail5BUt«il5: 

'tiiilw<i (?!|w ^%o5r irN" ^1^ 5R?r 

^ ^ ^5i1^ %Rr m at^ ^ 

W ^ I <^ 1 ^®' ' 5 fl'®»||c*ltl ^>R 3 t®R « 1 & 4 iw> 'S{,l«il'®<l ^ I ^ wfeanJw 

-ql'sM ^R<i'st»i5i <ii<i?^| «l1^s^’'5T^W’*lt^5Po t«1l »ilXv» 'Q^tC^ <ij<(^h <i»ii|| "^Tt^ i 

^ 'Q?rl»r 'a||®TSc«|lS (High wall outlet): 

’ll^lNM'o lili^ i^"i|<p|(^»| ^\s|\o'‘i‘ Pi?i®(.“t?r «f*ij c<iPl I (fl *Rt5R '0||v5'5(.®ii> 

^ (TRlter l w 1#t^ ^ 

'oj|v5'5(.*l'5 I 


9R^r ^l'»l>1 'oki'sH 'oi|\5'5(.'n‘5 C^IC^ Rl ■prtpTt 


<|jllc»ll I 

^1?r'a||'B'Bc»l'B (Floor outlet): 

(SFR 'i>f|v3'i>C«lt» 

5fRR‘t® etHHIii <l'^l(.*^l I 'fNr « 
^'® W'Oil '*|l'^(,'® ®l(,®l| <P|'!^ ^(,51 I '®(,^ 

^hRst#^ fhst^o’tf^?rafr«r 
%ifw <|voi»i l^jfsr^ 

AWw< c#r ^rWR wRr ^ i ^ 

c<l^ «(|SUc«ll5 (Base board outlet): 



fiar- is.io: csn?iti:®^t^{RW«f^55|<i i 


ai'C^CJT 'ail'S'iJc.'n'S CSIWr 'S ^1^^5151 WRMR It'll I 'ailSW'nw StHWI 

(?RtC5R 1w C^RT ^ ’'ll^ a| >5tM ^ W I #5R5tI?T <||\®|C>|5| ’ttosf 







fw- is.iis c^^rtsll^ tfi^1^^^5rt®5PTB' I 


(Ciling outlet): 

»aRr ^rt%r 1^1%^ 'siiSUtsf^ ^sw?r 

^rWi^fit^ ^•»ii(.*ii "^i <ii *rapnr 

'a||'BUt#l'Bi) 1^?nR W\K I^WSBfRT 
^»llwl ^1 'silS'Gw'B^ 

«|% 'olc’iil 

WtflJ PlPl<^ 'a|iwut»i'i» ^r I 

^1 ‘T1'64|^H 

eHJ 4 C#r ■^1<’'«l^ I 



TSm- ^8.^<^: 'S'oliic^vb 1^'8H*rI 



^ ^WWlMtB^b ’iTiPm Wlir'H 


fsar- is.ivs; *|jtm i 























sfi;|^- i8 


i I vblcS-si »ll*iiw catfw <ll'©l(.>i'5i ^’WiSiT W ? 

^ I ^f^<pfii'o <il'ok'^<i c^t <p'o ? 
vs I ? 

8 I W 2|^ « ? 

(t I <I^Si<5|t^51 f®p*r I 

^ I ? 

H I f^o*tt^ ^1^<ll(.^'Sl Wt^ C®!^ ? 

\r I ^ wfet^W<1 ■^TN’t^ I 


fP I ^51^ ^tWp>f 'a|Iww (^fS’ ASIC'S ^ (.<Wlll ? 
io I 

I 

I ^ « rbfipySetiw^i C'f^ i 

i'® I ^ <1^1^ '3(|S^c«ll> *?'o st^l^ 'Q ^ ^ 



i<? I '0(|S^C®1W<1 '0|<l'3i^h fD<i| 'a|<,<P*i <P(.<I I 

i'Js I ^ ^I'oh R'0<l'‘f *?l(.'st$i sfsft^ Rwoj I 

i I '®C’lf^-'ii'?r ■^tw I 


S|W ^r 1?I'8|?| St^fQcsiN S'Q^l ■ffT^: 



^1 Bw) sjuPf®' hN I 

^1 fioir (2f|R'?t's» -Bl^ii^ <i(.ai<i ^1^ I 

vD I I&cifm ^ <p<il ? 

8 I Wifi'S ^PC"^ Blil 'Olv<P*i I 



^sp^Tiir-ic- 

c*ttte^9r (Portable Airconditioner) 

'o(|\ 5 |«j«p|-| Portable Airconditioner 

(PAC). « Tf^PPW 

•ilW C^ttdS^ 

(£Rl1?Rsf®»H1?r I Portable Airconditioner ^?[rSl^ 

^SJSR- fit^ 

Pic-hJsj ^ ^ I 

WIT ^ ^ I c^ndS^sr 

W®f'^I^TlW^^ I 

c*rttB^»r c*itd»^ t£ifih<pfw-iih 

St^ tqtrt5PPl%*W?r ^ iw5^ im:s.\ 'sn?JT Portable 

Airconditionerb W i ^ s^m ^^HlT ^ ^ 

’^R»q|et»i<p C?ir<T I>HIWI I ^ wear c5<pl^t^?ih ^ 'oi1«1«'q» 'Bt»i<i(.«i5i 
■ 5^1 ^ I tfli^ ^wRUluc's i>l<p|<i (Casters) (Trolley) "sit^ ck®T 

RD^i^jc'si eti?i*ii?i %?r ^ire?iT Tn?r I ‘fl# c'Nc'? •'Uiwssf’si^ iii1^ stnr^sispir^i ^ 

WIT tlHNtlWMX ^ I ^ C’tt#^ WBf (TTMT I "sm 'S^ 

<£f^ wr*l?. ^ W <£l«t®f3^ (Spr 1^ Portable 

Airconditioner I 



ie.^. c*i1tS^ (4m In ^R»-iHlw<i «|c?(iBi%®t: 

■srtap^ 'oi'oh 'Q slwI'SM RwIcmI^i (sre^ij^. ^TSlPf I 'oujiH Portable 

Airconditioneri (£|ill-5m»Rj*1lH< dJ^wHf^ nm^^lwn ^t^'f 1 RAC-(4ra‘ 

Writ's cHici?^®! <4i?ii'5i'<pfw*i»ii«in 'Q e|c«N^?('o| I <4ra’ wr 


<p<.ii<pn> Picji 

i. >4j^T 5 i4iPr l^(4fPfw RR>si ^<ii i 

’^. ®ll<pm ^moH (4fc^^Rp5F'?piN?r^mt^iPr i 

O. 'S^hl'B^i 'srwi eri^®! <p»i 'ilc’1 I 

8. (4i^'^Mc?twr'Q^wr'^wt i 

(t. *tTQ?ft'«rm' 1 

'ij. spi^rnm <ij'®l« ^rr*rm*^9 ■^T^PT'^ etcii ^piR’t? ^■^rr 1 

*1. ®iR<i'0'i <(P5il '?r(?r I (4)'c'$‘ 'oif«R'a» £](.»i« 1 

V. c»i<il*i'» ^ •»il«RiK-'4m‘ ^i^cet <1^1 <q»<il ^|?i I 

i&. ?5.®if5 '»i^c,«f ^<il ^In I 





























































s<t.®, c*t1ci^*r <<ra1?r ^R»h»iIcth "isq^fW 

crlldCi*! ifll^"fcind^ ’TWra*f ^iSRUlR lilPRr '»(viH R^Bl R)ii>a| uLiimi <si 
iflPlt®- «tlw I %ir c*ttci?^ drftr 

Rl%ii '6iv"lfl H|5| iBtiii'<( «1 ^jwl- 



fSaf: c*fiiiN*r'itPRri 


i. ^ CT^ c^, o. «9HOTtw«id»fl', 8. ^p«l5Rr oiflJ?r, ^jT*t1i5flJ?r, *. 

csrf5?r, *\, V, Wl*l^, h. io. thK wifCii 

*n^,'9pi'o), TP'T 0»"HIUm CT'IT 'S^flSW CT'IT, i'ii. *rft*r iS. CT*Rr 

*tt'8sl?r^ ^I i*Br^RPft*iBr « ffit^IK 

^lja*lill ^c» '□(W’9 ql«l^ «j»l Roi -WlHI "SPr I +C««|>W M*l 

*Br *Rt^ '■wr ^ i ■'sMsHarr <7ilr 'sM*iii*iiti ^(Pupt d5“*iiw&fir ct^rt 

«*«|*nw OTII 'fllMH 4WI rtOT Pmr^C‘*8rtC¥'5l^^BrPWI'^P¥ff 

'sitij^i^ 'stlaiRr T&*Rr 1%fe ^bt l^-fijBPli&vliiHi JS^ i «f%'-RiBl3| 

^l^iF*r f'lc's Hlw I *riR "slat *rt3ilst ^jw ’safBRr pwbrt 

PM^ntiwr sRfT c*iflf^iR wii i disiw^rtaprw^^itw i 

ae.8, t*iidi^ii nnnwft-i-iiMa c^i 

Ptntable AiTconditioner-<tRr^^ *lRai 'll'^lfl Rl'iri WD*r ^rt Cfftf'llff i OT 
^pw c^M 'si'UHf 'flPt BPi^- ^ca»i iflfSr, PufUtJiVi >*11^, *UIwej iflfSr aiaowi 

^Rat^*1 WEST L^|d»^»i ^ I 'flRT^ia^RT WiPI^^PIt- 

i. wears '^PiT-^lf^^w I 

^ Pl'^wFiAh*!^ R1%fl «r(iAiwii i 






i. "STSST (Model): Rl^n ^c's i 

•*p»i'8| (Capacity): io,ooo i^,ooo RlU^S/’q^l. 

O. ^*IW: boo iioo 'Q?lfB' I 

8. t^-RSRI«R»c<P‘^ v|.»|\®|: 'jjbr C9tj^ <{o Pints/24hr. 

(t. SRl^: 'S'^o xi^RUl^i/xi^l I 

'b. R-410A, R-22 







w®' 'oiN^I <il'®lc»in ’qla'sl, t^WSt, '8 ^ PiiiaiHc^^ ^ I 

c^czr ^ 'st’piHrG ^ «rtt^ i 'sr^roziH ^rw ^"^siwic^ 
R?iac*l^ c^csr 'sT'Wsff '8 Rwt W i 

’TW 'ailsroh 

i. ^miarr W ^sft^ sm^ ^ i ^ 

R,5PlR>f5ft4*H I 

it. ^smiait ^sitg^oT <lH^lwN ^1 


R?|R»1 *1^1% <ll'®k»in 'ailq'ol «P»lk*Hl ^ I (?r ’i'^I^C'O <||'S|C'1H 'qlg'sl <pa|l(.«i| 


’11% ^ «ll'o|c>l5l ^5it^ «)Hb|Wl ^ I W elflRlI^ <ll^|t>l'Sl 'STt^ TfsM 

’tlR"^^ ’TIR' f^Iu(.?i ^ C*^ ’fl% 'ailg'sl <ll^lwl ^ I Wfer 

<p<il ^l?i I 


t?I1?r 8(^1^ ^ySRulR %5»r l 'atul'IJ R»ll «*1 <!(.«<) »IG®I^ tilfS" '^^tw I % 



i. wsm, «. %1W%^, 8. (?. -^FIK A %®r, 

br. ’ri% *1131, b. 'e*j|'5R 'ollS'iJ-C'l’iJ ^'9J|R I 





1 








^<tAy c*ifBir, a. l^iBPilybjail's/11^1^pm, 'jj.^csrfB^, 

io.^^itai^ 


R,5B(a|Q»s5j1i»: 


P)?ll4l'6 ^I'AlCT^l W f^'BPilvbsiJjl'G ^ ^1 

^nrtPTRl WM ^isf^l 'ail^»ll«ill4l 4C>I WM RSIsHfeatjlU ^li^M 

TJlaniT iiw I l^iB|>|(^3i»J|i; ^RiPrW-1^f6^ W 



I 


(i) 'sit^'si *i,Mfi| ®'Hi>+H ^ "gfr <riw I 
^(.■m ^list's wh G^h WOT *p1^^I<i, 
csrsjqK 

(^) 'a|jHbi8H(.j5^«i s^, (v8) 

hg«^ 'fl iJtf3(%i®r I 'iRT (8) ^r»n» 

(<t) Base »iRr ^*Rr csi^ ^ 

-m «rfwi ('!») ’BiPT-Hiiwfl 



f^- >2 I 

I^SPlfv^sBjiu ^ ^ RjiRivo ^ «ltOT I <4^ ^ to W 

^nto w ^ ^ I smm »iiu[iii^f^'» 

S'll^tHlU '6|ll ^cii f5bft!Sfvilfe»niiiw^ *n,wl»l Rto C5f?r i »fw 'silsj^l 4>iw «ltw 

^5n5im«i-<i^>iH -‘ii'oioi iiMic'i'JH '4ii!j'®m«ii4w ^w^WitoinTOT^^^to 

^RPIM OT?I SOOT 'S|l^'*l <ftWl WT ?T 'a|l^\6| •|fil>l'* >J|U)IOT 

<ltOT I 



W&'St|w‘^^5IX|W 






<? I C'^IW'qei lili||$l<pR5“l»l|W51 (Spr C<l»l'<llll (TfS"■ 5 ^? 

'b I c^iw^®i 81 ^ 2 |^(R (,'~HPif^c<p*ic*i<i •HP c®r*r I 

H I (7Pl?r c<p*i <i)<irI '!1 •P’Sil '5^? 

b-1 c^iciJ<)si iii?ii<i<pRj‘^*Hiw<i (^1^ (?rsr? 

«f*r: 

io I c’mi^ (iiiii<i<i»R5'‘HtH:^ I 

I 


I 

I ^ I 


^l^lc'a sf*j^t®ii<i 'ffTs: 

ifiPr ^vSIhiJOJc^ (Casters) «tW^ (Trolley) ck^ ^b^Pc^l 

'sfp’^tPr fk?r '^fT'sTfT I ^ji(.<p®t sfpr 'spi^v’t 1 r(.®iI- ^jic<p®r 

=51^ i£iPr 71^ tiHN^iwhti ^ I ^ •stHN<it*iht]‘ 1 ^'s ^ 

c^ C5pf Portable Airconditioner 1 


i I c^lc'?<i«i iii?ih<pRj‘'H1^? 

it I 2P1^^U»f»lT% 

vs I C’lic.'^<i®i <ij<iRh c^arQt;5rt^^l5r«r i 



(Pump) 

^Ic*^ wT I ■'’flf^ 'oi*ij|*ij ^<i®i >^1'^ '3{,h 'Spu ti,lc*i 

W ^ ^ ’tM ^ I ’fMC^ C^ ^ 

m\ ’iRbMHi wr ^ I ^5iTt^ ‘iiiii<i<i»Rj*tf^ ’I'^Rjtvs <ij<i^i<i \ 

'oii*ii(.i<i (,ic“t?r (.'^&<pi(.<j I ^1^ £tf^ <i'fl<ii»i "^irr i 

wol^ I ’ft^ w, wK ^ 

'o<i®i I ^if^(.<p sfiir io vso 

'51*1 (,'0 I ■'ttf^^ "“N^ '*N' I '^C'TT ”1^1% I (?r 

affaRTfir '^s?I®f ’lIc'H^ '^Klc<jj ■3^l*ii'a<i <P5il 'o|c^ ^IFMv <i(.®i i 

*rtl*^a!|till'St^il'4»|: 

w&®rlw‘H c^^csf sttum "sj^r I (?r uif^ '8?rf5i^ 

'Q f6®iN <i)«q^'s CT '3(^1 (.»! ^Ic"^ sjciii«t»i I <i5]<p <pc®i *11!^ ^v<il^*i 

I <l>jvs<lll^c^, <lj<l3(1^1, 

^ ^ f% aif^^l w wr >ni<i<ilc<j,'si ^rc«ft <ij<i4^i<i i 

'8 t%f% <pw ’tl^ £r*ll*i's "51^ Sj<p|5i I 3r?tt- 

(^) 011^ (’sr) ’ft^ 

(’t) (^) ’ft^ 

■^) wP)ca|lc<pnJ^ «ij<irI<i, RjI^o'b RR>f| i 

i. “m c<fl‘iW5i ^ t%% w <11”^ ^ ^5n;?r ^ ^ ^ i 

c^m- 

i I 4i,«t)|Pl'o 

^ I ■*ff^'^ csjf»j»^t,|pivs I 

^Mc<p '»t5f^3n?r i ^- 

i. i^<p^ ^TM', '5,1 c<p|4 

'0. ’ttf^ i£iPic»i(,^<i ’IMt*? '5B‘ "WT'*nir I CWT- 

i. (Piston type), 

•srr^TSlt^ (Plunger type), 

vs. 

8, vte|«ji*j»|i| 'iJl^’T ■'ItM I 

8. Rpl'a5lw<l ^’*IJT v^I^'^Io^] ^ 2W?r: 

i. Picsr®i PiPivah (Single cylinder) ^Sl^, 

"srlt^ (Multi cylinder) '61^'^ i 



2prt^: I 

i) '»Pi5i5 ’'TM' (Volute pump), 

:^) (Defuser pump), 

vs) Wt%rK m ’fM (Axial Flow pump) i 

i. vai^'^iw v5 gf^l^ I 

i. (Open Impeller), 

vsr^^^^sfC'leTt^ (Semi open impeller), 
vs. ^sft^ ^:5n:«|eTt^ (Closed impeller) i 

n) 

i. (Gear type), (Vane type) 

vs. (Lobe type), 8. (Screw type) i 

i. '8(,ii«i ’fP^, 

^l<|i||Pf<l®1 ’fPn 


^N^iIHlRiJ 

^) Cirf^lwlU?, (Reciprocating Pump) 

£tPH vs 1^1%^ £(^ ’fm ^ ^1 

srpnwr <tl%r w c?r W ’fM <ij<iitN si^ 

’TM’ I ^sputor c^rosfP:^ , <ij«(^ln, «t^, ^^51^*1^, 

ii*spH|t<i'sp''f ^vsjlR <ih'slij 'oiic«il&*il <p^il RCiios?, I 


W^r/trr^ l^tPi-cbi ^ 1 

PlPlvsIw ^'ijvsltl ^ I WT vs^ic«1?i cel's wt®1« "^Ipr I R*iCeiS C"^ 


p|p|'»lc<l^l 'Siwr <?C<I I 


b. 

^ I^Pi'i>|{i 
\!). 

8 . 

<t. <P1W^1D^ ^ 
'h. 




itvis.i (^): c#n:2fp:^^ 1 fe- (’*1): c^nssrn?^ ’fM 1 


(fSS<i '5r®i?r C'5lc<p (Stroke) voii«i '5Pt cp?r ^pw R'icnu c’tf^ '55?r 1 

vi>i|!3SceiS «ji®r® v^ ^ I viiiSUw!; cetf? wr cw ^ 

’iR^pfiivo ^n^F^rtTr I ifi ^ <p|®fll» 'oiR'siiii ueicvs «fn:^ 1 







<|fritv^ctftOF|iipildn ftaiPlAiMii^^*ttR'<m wmpitf *liiff ctftsv 

^4|DPlfV«l|ftl^fll«fM HI llllilrt %l 

iiB WftiEH ^ ^ 4^ Ra *ttftftt^ cHlJfr 

it) 9lft(¥l*IHl *tt^ (CENTlUinJGAL EtJMP): 

CT®WiHB¥rti 


p®IW'it*r wt^ iwf ^ ^ I 

rtWWiW ^1 

im vnntat^ c^tmt cw 

•ttari fi¥iT"srtftw 
filflU fl?T wif ^ '•iw ^ iftsr 
IW HTl CTT iftBI IttlT i ^ 

viw <j»rt5TWiN wl^ ^ VI ftw <*i 

p®W™!t*r wrf PrtKHT wi 



\ 

1 

^ fh^ 



1f» : 16.1 iC^ 






■Atsill ^■<1 


1^ is.i^s C^)c5r1S??i'Bm cTfjfi 


iSBC ^viK 

flw life-ill* vtH wtf vt VI 

^ 'iw %BW m tiWMili 

(ffMl frfHvfli I <T ^IE1 
(ni,* vi ili^fi '■(i wtf I 




rt9fl%'ii*r*i|i^rt9ft%'II*rcfi'^i| 

Wi •H ■Ullli VI VI 
itV iWW CT iW TlW VI W 
HfiSWili iM iW I ^KftVCT^HT W 

rt®W»!t»r vuKi «R ^wv vi ^ 
^4^ iiRi w IV Wflw ilR" toitwr 
Vll 4 V iM IT nlfefl IW 

WPl* VI (iHI VV Vf I* < iQj ^I^l- 

^w*i»* vfWrtii VR inv Wf* 
Wl 



Ifct- i*y«t iWi 






i^.8: I 


’TH?^ f&car c>ifd?R»!s%tK ’fRTO ^ c'i’«rR5rr 
I c>ii3?f^SHi«i w CT ^ wr?p*i^ Jivintii 

'Opi'5'5 C^sf^i^ 

(’t) c^, (^) *iTt^ (®) tm ’1x1%, 

(■5')fwil^i 


'Op|5'5 >8 


lil?' C<PRp|<. '*fr^ 'Sf^ <£\ 7 ^ 'Opl^'5 •'IW I <lR,'»fa|»l W I^>'»1l>l'sst 

^ sm^ 'w ^ I ’tWr® 


9jl^«jf^ ^f^C'S ^l'®Q'© I ^ 'SM *11^ 'S^5eiC<P ■'5^ I 


2r*iK^^ (.<p^Pi^ \8 ■“tn^ I 


i. -^^1% 

'0. ^»IC*1«1|tl 

8. ■»tif^£tm 



fM- i'^J.(^(^): <11^ 



'OpiS'G C^f%?,: 


w w*i^ tsnr’i^Tnsra’ t>iid?f^^MH (?ppf ^ ^ ^ (?it 

^ I '»PlS‘5 C^sf7|» ^ ^plS'iJ'S I 'oleivS'5 l£|'^ 

<iK»f '3iivai'oiif^v!5iw ^yrRs^ ^ i ^ri twc^ '5;«t1^ c^f^ns# 

5(W I C^ C^ 'SJpiSciJ^I f«'0w C5^ I ^^1 *i<nR?r 


C>ll5f^^^tl5T HR*^ >l<^Cl)Cil ^■»r I «Rl^l3 C^sfTf^ ^RSH t^R^i^tBr 

«Rf^ ?nw I <1R*^ ^sni^leTR *1R^ I ^ ^sn^slerR 

’ll*Mc<p ^ RPfi ^TR't Picsr®i ^11^ <ic«i i ^l"*1c<p ^-c^W 

i£|'^ ^aic.’lcih ^M(.*P “'tM' I RilO’i'lh 

vliPBtsiJsj ^ ^ I 1^ ^n?n ’IR^ ^sR^i^rm 

I ^5n:of^ ^rt*rR^ 1^ **tR^ i 











SsuftRism 


(4p) cm\ (^) ■ mm ^ 

1Sa^ J4i.'4i: R(^ I 

fllfrlft •IWI 

OT ’it^ ^4^*1 *1% *ii^pu *ill^ rtw «i^'iH ^rar oril!i% *ii**t^iffi ifl *ii**r 
fiflT ^Rr I '*i'ti <n^l»i ^*iipo< cic^tc^ 

TOir >il^CTi «|WI» ll9t <I1WI 4 *ftt^ ^^H'lnal «Pri (flEV •iftfTOw 



C9f&7 

A, 

®. 

e.ini^'BUi^U 
ff, ^tlH" 


rrLTi?iuhe 


in?wi^*fM! 


tSar- i^).^! mtl'iQ *11*^ 


^UPBT *llt*«hi C^FrtapO 

^•(t*i»i|ii cec*i4 

I t?iPWRr wpBT'^'iR^'Bnwapp*! 

^ 'oiWww <ltCT I tfllB" li®S' 

^ -pm 

11^» wwfilT wi ifl *|ctw ^?pr 

^ I ^ ^tWf PI^ *|*TK, 'S|Hlf®^+ 

Plir ’0i4*)iHl4 'vtw »ti% w 

*ii*ii9i*fwit^ ^ I ^11^ ^wni*r® 

'ISIt ^ I ii| ’HT'ifl 4*(H 

^ Wn- i. W ^ 



jifpdi ^ymM 


IJ |.i!;l ■- 


^f psl 


*lrfT WfT 


lni|it:lli;L 




pt| 


- rllH 






1^l?l1»1^*l*IW8 


Casing 



f^- %1?r «lt^ I 


PT *II*M ^*1) nh filW'I’W C’^w* 

^Mi l»i’f*i*i *lPf ibIc^ Plsl^i HIH I '3ia 

^ I ^n*tl?l*l^ ^fsR 

cs»r *rp*f^?inr^ ia 

^11 (iRl Hi'S HWI '*^C*'l blW^ ^ 1 '*<*1 *fl*H 

w^PiV'fl ®IWt I 'on'i •f^RliZFPr R'Silwiii ’*ilw 'S •il'o ^lui ^iR,® 
^ R>>ibii^ c*iniif ^sncsf I wr wr «N1R® ^1 *Rr^ 

'R»i#s^pi1c5i 
i'8».'9. •tW *tlif^: 


'51^ '^aliT ^IW 1%^ ^S%r ^*1®r ncfic^ I ^JawelPl'o *I1C*^ C^Dlf ^fSpT '^<11^ ''^1C*t CT’H' 
•fH%sr ^I'Bi 'silt^ «i’4|s’^'o|c^ I 'ols'H^i <i’^lPiiit*i i>I^ ^c'o ^T I 

cii|uiii>|Pi'a *fW'5jPT ■^?il?r'5r|c»r pNc®^, 

R»ll& wtew R'llTJ I ’R'SWr Pift'e '^1?' *|?r CTfSCRT 

s^lTyiMil 'SIH ^ I ^1«1 1^)^ V5|lc*| vaigq^C^I^ BtHj bl*l «11«1 J|(3<1 

Rts* ^fic^ R*il I r»H'ot'g»i w|5i^R*i HI*H BP3[ ^RTRT *Rf ^S*Rr PiCV PT'IW OT*lt ^TtW PT *tf**f 

R’i'31'o Rw Tpn.^, I *iiHw* i>Hit*ii<i iBi*u «^R*i*i,’olti R.t’Hw ^fiPT's prlS^f^RR^^r i 

(Primemover): 

*IWc^ *11®^ ^ ^ ‘55’ I ^ 

♦IW^iPlT «lR>i\'ol<i "(hi tiPi'o «i9 I «lR*i^'oh «PPl? I '*r*lt- 

i. PlfBir (Motor); nM i>lR'o, (Engine): 'iik'ilPii ^Isl olPi'o i 

*il"*t '*(l^l<i*l'o PifB?r ^ '^Pi®r ^fipr *il5&H*il ^l i ■'^'oaK *il**r "bi^ '^?rl?r t^wi 

R*iw fiwHl ^l<i ®lPrl®f*T^ I ?I4 Rt*i *t?r «iN*fI» dIt[ ^isl^lR^p'olw ^4^1 

^1 ^t*il- 


*llt"»H CTCJfs 


i. alPIlW c^car «|v|w^ *11*^ a!|Rf5l< Rft'o ^t'o 

fi|prw?^pr*ltP*Rr'a fi|l^*i^pRr ^lPl< 'a «ui*iRhw^ IS^'sim 
«. wPi'bIQ »i<Pi1*i 

8. voiiwi ionc*ni ^r<lt<f *lRa)H RFftio ^mcvo 
(t. »(hN wIrS -adt^ R»^l 'St R1 t>'o ^c'o 

'b. *p|®w»"i^ •ll'S-'*i*ul*ij '*i^>*i '*|4 c^'*pH Aset'S ^'ojIR I 

PritaRTcror: 


i. OSl^ « >1tC*lMlf^ *l3l^l 

^i'G'atlSG *6^w®rsWiT^^B’iSl’fl ^5H'o 
«. <tiw) 

^ftlPW c^zaf: 

i. ■^c.fl'i 'Q Plw»i iSs* '3||Ci^ R»^l ^cq I 

4,. •JisQt^V'^ '9 TsBcvH*! <PH(.'0 I 
'9. PlC*t5»( ’lil’pl ^C® I 

8. ■^i®f^R^iWC*i1 <lHHlR4'alM »i»il’1*i1wi *ll"»l (h^Hw b|<j[ i 



(Priming): 

c?r aifsRiiir ’IW “’iw 'wf ^ (^ '^) ^ 

afltl^ I afl^f^ 'Q I afl^t^ <ii'»l'® ‘'tll^ 

CW afl^^ (Self Priming): %sf ^tiT ^ (.Ji^h ’tw 

I '*1|C*H‘ 'ifICH 2 ||rR:^ <P51|51 I ^R<PlC'i5t 0J1®1<P 2||^R<. <P<ll ^ I 

^l^»|T3 all^fSl?, (Pilot Priming)! i ^ 

<p<it's ^ I 

’il^»i'5 (Pilot Priming) ®rM: 

'ai'»j'ol$i •i®i5>c'^ sri^f^ 'St^U ’TM’ cvaRi'oiR «ilR(.*i ^xa&lPi'® «ttC^ I i£l 

*tt*^ CSC’T ^ft^ *ftt^ <PW'S <p<il ^ I 

an^alf^: 

antf^ CHf? fe ^ 

CI>C.®1 <PC<1 I>l^ <P«IC®1 ^»l(.^«1l<^ 

’^'•((.•m «pc'i Rc?i 2|w“t 

■^5c^ cvsPi'olR “*11^^ c^ "^iRr ^ I ifl 
»l>l?l «ll^(.*i ■5}Q?n?r C5^ 

vot^ ^yft^5*R %?r 
O^PCTSJ 2|c<l"1" ^^IC'S ^l(.<P I 


i'b.8. ■>i|w| \8|P|^|: 

RR)ji £|<M<i Mit*^Rr RR)j| o^wi i <ii<i^i<i win's(,®ii ^(.«ii- 

I^PlC2||wn>^ 

^ <ll(.<P^ Pl<P^ ’ft*^: ’|^<Plc,'Sf, ^R'SitpK.'O, ’Itf^ <IJ<IR|<1 I 

’*r. ^'®i>iPi'o ■nlw'iJ ^1^: ^'5‘Hl^r^ l^'Sio'o ■nlw'S ^I'M I 

9f. ^'ablfiivi) Tsmig'l^ ’fM': <i!'‘tvi|\8. wr Rsfl'-Wc'st, 

<pnl, (.■^<pfi5 Ujls;^ P|si>|*tsr^'©jiR <p|(.'S5t <ij<i^'o ^ I 

<ii(.<p1> (?Ft^ ^ (.&l<iii»i ^5r?t^ ^1*1^ ■^p® ln«ti'» ’Brfsj^ 

’jR<p|cet I 

®. ?IT@1^ <tPM8 ^ ^ <p<i(.'8 i£|'^ ^t1®rtR 

PiPl'alw ■^stt^TQ <il I 







rs5^ ?n^ 


fw-i'lJ.io: I 


I®! 

^R<pN, c^»c2T'®^ '»t<i<i<il^ 'o<f<P'>i, ?i^^r5|^, (.<ili>'sfiw*^^5rrtw iii<ji<i<pRj‘*tf^v. 

^^ojif^ c^car <ij'q^'o ^ I 

'0. wlulR 

^ Sw'oli) 'sr«lR'5lW'®<IeT Jm<i'Silc,R'a C^M, Rf«f( '0(|5)|(.ei| ^5^ Ji<i^'g|«5„ 

<p(."S|Ji^i '8 'o((.o*n ^'ojlR (.'fpciii ^ I 

8. *n^8 

c^f wr •>i<i<'sin<i,<i c^ (^H<M^<i, ^ t^53#) 'sfm Sbbvolii -srw# 'snM wr 

'STC'ij ^ ^ I 

(7f^, (^c.'i'sr <ij<i^vo ^nf^ ^^i<i<il(.^^i 

'oici<p ^(.0^ ^ {^(to (too ^) S(.'Q|ci«i c^ps* 

(Primemover) ^ ^ i ^ cs^ ^ ^ i 

WT ^ I »ilPi<p, ^lnlPi<? ^ I ^ 


i, £t1^5|g^ (Primemover) 'Q 

^-C^, ^ (Staffing box) ^ WT; 

vD, ci5^*1*i <p^il; 

8. '^I^rW fifl^f^ 'Q ^o^^'5CT?r ^<\ii} I 

(t. ^fpM'*i)i<pc55) ’srf^^ I ^ 

\r. £j(.?ll©TC*i fwl^ ^ '^tfWt 'S ^Q<|vo«i "WTI 

<0. ^RrsT RC.«i ^ '^^hh <p^il I 

io. 2i(.?il'sr»i ^lR»<p <P51c^ i 

“ij|<^5: (TT^■**1^ £j|^^^\ol^] ^ I 

'^i ^TM" (TT '5r?*f f^c?r ^*trl^ i^<p|(.*ii (tt <piii(.^i(.^ ?tjl^, ^utf^ 

^'^IC'il ^ I 

ftl^: '>v|I<P< <1C’S|^1 <ll^C.^151 ^|vo<1 I>I<pI^ '^if^Pv <1^31^1 '5^*11 ^|^C.<P I 

&M<p <jc.ai^) ^rW '*1IHc<p <P5il’5i <pMPi^ <i«iI \ fifth's 

'^- '^. •TSI%r 

(Pump Capacity): 

C^iK ^<p5l ^<p<p ^^c?i '>ic41do c^ ^ <p^c^ ^k<p ^ 

^ ^ ^ I i£|'?ppft£i^ ^TM" Cubic foot per second ^ 

2Rs|»f I I 

c^ (Head): ’Tk*^ '*t%c^ <p<)k<p c^ \ R'Uk^i Rc.'»i<i 

Wt I S|<plw^i C^ i. C^ f^, C^f^Totf^ f^^TFtW C^, 'O, 

c^rf^ c^ I 





i I ^ c^w?r ? 

^ I •^Rc«r <p's'^<|5 Sk'© ? 

vs I •sp^l'ol’51 SI 1^ I 

8 I 


vuniR'a'-r ws I 
^ I (.•siPicS||(.*?lII>?, '^1^ ■fft'S I 

'b I f^jftpS'SrN ? 

H I ' 5 |^R*i *tt^ -^o^lco <ttf^ Sc'Ql« 1 C*i JTSp*! ? 


br I c^wnr ? 

tS> I 'S ^TWI 1^ I 

io I %5l^Pi?iai(,<-fI 

I '8 <p|^<p|I^'©h I^<P <P'S S|<p| 5 i '8 ? 

ivs I cw I 

i8 I RRjj^ •TfsT t®r*r i 

i<? I <i.«t)|Rvs I 

i'b I ■^il^<,'^ ^8 lllc'aii I 

is I <11^ c^ '8 I 

iV I ’tl^ 1%? CJjf^R'ijI'^ 'o)i(.«lli>»il I 
iJs I C^C3J^ ''lt8 I 


I t>l'^i[<p<ic‘'t^ *(NI<ilf<<>'»lc<i I 

I 'oPiS'iJ R<i<i'-fiit^ I 

'=5®R%r 

WT ^ ’tm I ’ftf^-‘ii^ ^ sn:?ilwiT ^ I ^yrr*ni^ t<injR><i» 

CsrfS^ ^ ^t?t ’IQdIsthI Wt ^ I w^stlw**!^ Wtw lilill-si<pRj‘‘tf^ 

<ij<i^i<i I ^i^miii c>ii><Mt<' wfH ^5j%r I ^ i£i^ 8ff% 

CT^sl^ Plilfvi'a^lw 


i I ? 

^ I sfl^f^ ^I?T ? 

'O I SJSRiil '©IRi^pI I 



(Cooling Tower) 

^ ^ (Spray Pond). ^ •^C6'^1^w its\ w 

HIR 4^'oIw •tl'cffitliRt ^^'olw lif ifl 'iHc'^WW I ’Gl'fl5l?r 

fS 4C'8»*llM •ttl^^, ^fSPT ^«5T WI <‘t'i»'*IW ^fll^ 

>llifl ^!|«W^RI?RIcn^PRT ^Itat •Ttor I clWCH-il ^^Icet 

^ '4|'1 'awjoi -WW ^ WM <wt'4 

Hlw •Tf I HiPiw ^lt*r ^c.'o ^c»i ^'o*i ^Ih fitClllBPr'^jr I <*i^^ 

HlPl 'SI'^rJ^I ^ N>M1 Wf Wt*l Rci*1 '0 |Hi>5| ^CS '^^'v HtIO (iNLvy <||CN I *si^^ HiRw ^ln •^l^i 

<ii^^l'{i ^ln «M5 OT «icajfl »i1^t?u ilttl o »ivi’«‘*l 'o1«* sc«i i 

: 

4«J«1|M<I ^ ^Itnw ^'e«l|?|H "BI'afltBR’ ^ I ^ ^5^ 

^I'Q^tBBT "HIRs PtCfl W*|3f 'Hll^ Ji|®l I 4 epFt^ ^1^ *ii^ 

PjlSIH/PjP^'B w ^ I til^ ^ ^>l'4|aj"^ J)K(^ «9l^ ^ 

^I'elt'i nHl'»« ^*11 ioo csil^ ivao «i»iPl'5|fl/1^1^ ^ i 

GTtW ’ilR ^l<i ®c*tfcHj '^Pi'\fet'wil<i ^1 ^ii I 

^ w ?ni% c^Ntw *11% >s(^ «?r(% ^ ^ <?[^ ^ 

S«(# ’1jlc'>m 'sH' (,HN“I ’l^w^ I ^co^ilii C^IW^^fPlT^W ’ftw •llRw ilwl 
sMj ^v5Pili»5i •il»i I 

i. ^STW *llfic4 iltbl ^c?r, 

*llfi «PW, 

«. TBtQ?lM ^ '^»l«i|>l'<l 'a||>ll iS^ls *||Plw il'ilil ^w, 

8. ^(.<1 'oH ■'I'^l'i'i vw, 

<t. %I?IW< 'SH ^BT, 

^Ri I 

^1*r xhpr, <%, ^i4in*»i R'Bj|% R15»ij'o|<i w^ir Rf®ij 













o 

o 


CT i^¥n:w srtffW 

’iRblPl^ ^ ^51^^ ^fFt^H 'i\W( ,51^ 

^ 'a|Jl'i5wl>lwQ<(i 15^ ^ I 

^sNH <il'sh ^ 

^srw ^nf^ ^’f) 

'slt^ •hjIoI^iI®! i^l^PU <gPl\^Sl'QTTt^ <l«ll ^ I 

<)»t'*^li1 ^ ^ ’TM’ 

G£|^ ^ I C^sr 

C5?5m w ’Ttf^ ^rt^fwT c^sr w 

(Basin)-'il i 

7j?nr ^ 4t'!Sj«ii5i ^ 

2|I^Fs 4 <1 tide's C^RT I lil 

•>1^cef If)'^ C^ '^t^pro^ 

WlbW^I slcyl'SrH ^1 ^ (<1 
‘5i'e?fi^ emt ^fmiTr ^ ^tw?r 

I ^oo ^ ?ij|{.^ i^i 4«Tii<i41 





i. (7^ WT, vs. 4l^aRK 8. ‘’fM, (t. Qpf^, QP^ i 





(?r ^iFi^ (fiTim 
aRK ^©tt4 c^ar 

I iS(C^ cs^ <ll<p«l «tt^4 ^ I ‘5?' ar^fPT 

^C^lT- 

i. vbl^wS Wl4fB^ ^¥1?', '0J|«1'0, «. 

(7^ wr, 8. (S^, (t. ■^1^, 'b. 

'sirNt^ «iFi«, 

C5^, \r. dpfB, S». 4?;^^ ’TlR^Rml^ I 


fe- (T^ar^Bl^’^pr^^TH I 








(?r ‘'ttf% c”®!^ 

<ij<i?^l 1^1'^ c®^ «fti;^ c®^ 

I <p|cJ)^i w c®^ ^ <5i«p«i «nc^ 'Sl^® 

*rtf^ ?T*fr c^tt?r ^i‘'MT^t^ *n^ ■‘iif^ ^t^^nwra' 

J1»l?l 'aiC’i'‘p|^'o <P<l(.'o I 

[&M- i. ’ttl^ 2|t<l*f, *1®!*!, 'S. C®^, 8. (t. 

CS# I 



I&iil- i'^.'S: t®<P <g^Pl?.'5T®Tfl^ I 


»iwl?r <6]Pi's,^5t'Q?rt^: 

(ii <p)l(.'i^i ■>il^k<ij <il'sl'^(,<p ®l«ilRvs ^ I ^’*tk?r ®l«ilR'® ^ ■^t®t^ 

c”2(^ <pc'®»ih ^5fW ®M‘ (?*ft^® f^c?r fij<iil^^ 


t M ^ t 


I _____'' 




1 k IA « * 


K. H ^ 


htti-' 


<ii‘^|ywti ^rrwr 

<P(.'®^l'g C*«k^ ^srt^ff -pfif^ %55T I 'flwwi 

<ll^k>1< ^tl® fsii3|</f^Ri5 I i (one) TR 
^5t®^rk?r ioo '55® ivso <i'<R'5l<i/RI^'i> ^l®l>i 
st5l555 1^1 <ph I <il"’ilii*i<p|(.®i i% '55® 5% 

5^ I iil5® Eliminator '^1551^ ^51 «ft5® i ^ 
5555Rr 555 «rt5®l fe- i. l5^, 5. 
'il1®rf555B5, ®. ■®^^rt555 Pt<P, 8. '5®t«T, fl'. 

C®5, ®. ■5W, H. C?l#, br. Ca# '»jh'», t>. 55^ 
ffejT-i‘1.8: (?FtwiiiTil?''Q5f5t5®JH®, io. CW^fT^'Q5f6l51 
■5115 51 M5a5 5151551 5fe55 5l®l5 "51^5155 ®55 ^ 5555 ’®t55 C5l^ 

1^1515 i5l5^ ■<gpl<. ^5l'85l5 <IC®1 I 1^155531 '5l®l555 55 S|55l55 <E^PlK '51<3T1|555 '55T Rcil S|5lf5® 555 
51555 C55‘555T'55‘ I 55if®5® 5Jt5‘5TQ51555 ®55<t5*1 C5&555T 5155 I 



551^ <ilTll5 5 »iR>'5'»iv» '^f^'5te5t5: 

i. 5l®l55rf^ 5^, 
5. ■*55, 

«. ■^^^155515 
8. (flPiRw^i 
(t. C55m, 

®. lem, 
a. <ll«P®l, 

ir.5i®pr2n:5»m, 
{». 51*5, 
io. cs# I 



■f^- 5»if^'5'^'!9 i5'5t5'.5l^■^1^^51^515 I 









yilflU istsiilwM vilwfl ^ ofWOTr 

^l«hw 1^ c^twl»Ht^^,»ilw!S^M» (sralifjplv'G 

*lt1^^T*r^^<p«i ’IIPIot il«l ws I ^l'®i»iG'<p Pi# ^c®‘®*lcsf wH 
(!(^ jip|«pw I 'A Piwtx ^Iwht^ *tlf^'^i^Ftnr 

Rcb Rl^^i <n *inf'it« 'sii^ wlC'H RR*ni ^*1 ^w <£ifl>'ail^^ ^.h i 

>S.8. lj!PlX^I'<HllMM : 

OT^R*r idik'S ^ya»il<i 'ilRw ^'0*1«*ps^R5j?r^?iI^f pt^ wiar 

^1 ^ I C^aWC*l1 Affll- 



Rrif 

w«a 


(c^ecs^in^ 

liliilfl ^pBhRn tirl^ ('qJS, OT1 

R>iwisi, Riw ^ 

•HR 81^ 


(israRr wl<rl» 9 
^RiJbsiwj 

at*, RstWtit ^ -9t'i1*iWii 

•ntosifil* 


W) c*^ ^ (Spray pond) 8o% (to% \ 

’^1) 'ailltJt>lWwfi4 (Atmospheric Tower) <to% * 10 % 

*0 Pi^IR^jIi ‘Sl¥t?rjpl^l?l'eilir (Mechanical Air Draft Ibwer) 4 o% \ro% \ 

5 ‘t.^, ^j|Sn1i1«ll1C’« fSifs 

R(^ 'flu,*!: Rcjil'S* 'an,1«pi1 Rct *llS'* 4.111 

i. IRH, ^ «. u"ri -lem, 8. ^1^, <t. wPii, 'b. C^T, Cffl^, V. ^I^tas •HR" 

>. Bjm, io. ^^ra»itBr •HR- *im*K, *tw, i«. ^^c5»itnRr ^ 

R’^sn 'I'd 


CocliEg Tow^r 

/ T - . ■^ ■ = 

Spiiy 


From compressor 


O 0 & 
0 0 3 

O D a 


o o o s Ot: 

^ ^ 0 O g? 0 r-j i ~ ' 


—— Waier- ^1“ 


p=5^ (;^PliihP 
zL 


Criin Lix- 

tSar- ^iRS«hb 1 










csife^, ’ftM, ’ft^ C5ff5^, ?T 3^ -^iPifviwiJ^isi, 

CR'toh, <pc 5 l «1 CSJ^-«fT^ 'STTl^ 'Ojh'o, «llS'»l'^ R'Sjlfn I ^ ^ 

^ ^ ^5iw ^ ^Tit ^ c^raiw ^ Jiii^Pisc-i^i^ 2iciii'st*i i 3 ^j-sphic'^-^pc'-i^ 

"^tw >^|p|<p, ^l'l|p|<p <iK>iR<P 'ot^^ ^ I vow <£\ 2}^%, f^Wt^ 


<pw voft ^^rsfsH^ ■*p^vo|<i I 





’ttf^'SjIvW'Si ^I^IT ’tt^’ ’iRspl^i <P’SiC'o '5W, 

vS. ’ttf^ ^jl\(.<P<l C^^f^Tv, C'^Rj»|j|‘^ JlKIC<Jj '^f^W ^Rsph ’ftf^ f^W C^tvo <P<ICvo 




8. i£iRf5^wi3<i, t:^oTtfw ^mr 3twm w w c^ 

‘P^IC'O ■^, 


(t. fft*f 'i5ji!^c<P'!l I^vow-g ’sra®Tt vQ "SRI^ W^'^wf^W'^W, 

'Jj, ■'tM', WK 'Q C^jfSw^ WK ^"“T voiwcstl ^ ^ ^R<|V0*i <Piicvo 

H. <Pjh vQ Wf6^ 'J<|«1 ^ '0|C<PCetl ^c®1 SjWtWW^Q<l'o»i <P5]Cvo '^W I 

br. aJWtWW 2n:®T^ f^W "^W ^vojlfii I 





^ I ^^^Tfi^'^i^’if%w?rNf^ ? 

«i ^ ‘4(>»jM)i>i*M^ ^ ’ftf^ <ij<i<^N w ^ ? 

8 I <g^Pi\ •tt^t ? 

•b I C^ '^?llwt1 •sp>l^l C^ ^ W ? 


<\ I ^^l^[srs%r ^ 1^ i 

b- I I 

<5 I G5^^51^ '^pTv,fM 'o|s^<P»i W I 

10 I Q'»|3i'^oR#^ 'S?I#t^ 'OJlei's C^ C^ <|j<l^|'g Wt ? 

m>*ll ^*1^ 2|^: 

11 I ^pT^^illW’SI I 

icj, I ^'a0|>i<^<^Pii(^m^ (Zlf®lf^^m (?i^ I 

i'O I fbSPT^ wKs lilTTl^i^i<p'5 '^pIX^ST'Qiilwil ■fft'S I 

i8 I wK^te ii|'?rt^ ^.RjSaiys fM Bf^'o W I 

’ll^lC'S R(,M Sf?|^'CeTt¥^^lif^8 

<i>t'i'»ilw«i ^ ’11%^ ^ ^ I ^j'lwn >fl<lwj ^ 

(T^Sf «qs<|| ^|R<l fWC?r Sj<5||^\o v5^ ^TST I ifl 2}^|^ ^1^ 

^‘fl^'t'o i^o f^'5h/liil^'5 ^KT I 1^1'^ ^ •sp»j\siJi*«t^ tijlc^i^ 'Sf^TT ioo C?lW ivSo '^Rf^^6t?r/ 

^ I ’ftf^ C^ 'Q ’flf^ <N<M <1j<1<^IW<l ^ 

<P<ll I lilTiHiil?l<P^ <E^f^\ ^Pjh Re'S <i|vsMt<P *^W R(.?l 

<^1^05] *PC51 I 

^ I ^6T'8?iIw <1|^'g «qj'o ?||c<P ? 

^ I <p|c®r'g ^^xNjT i 

v!) I <IJ<I^IWH ^(.‘*f*lT SC?l^ '^5^ I 



(De-Frosting) 

’fiR ^ ^ ^omM ^ (0°C) W (?r8(ii^ ^ ^ (7r«rn?T ^ ^snwr ’tw® 

«ftw I M'S M'S <i\ «f1wf I <PC?IC«1 <I'3W3 

I 2if% "^w fifnr ^siM ^ ^»i'^i^(.«i'5(.<]<i ^ni?r i 

^ ^ ^ I %oSTlTn?^ 4l<'<Mf^'!)| ^ I 

wrt«rM(.<i'5<ic^'^W^'?^<)l<ia('s»^NT’^£|wl6f»i I 

ib-.i, 5pf^ (Frosting) 'Q %ng5f^ (De -Frosting): 

De-Frosting '“H# Frosting ^ (De-Frosting) '•t^^ ^ 

^vs><p>g'-t I Frosting "“t^^ ^ ^TiT i 0 C ^ ^sT^»ihl?i 

’tt^?r ^sfiwr ’tw I w 'Stvji«^vo 2if3Rn^^ ^ ^ i 

0° OTS 1^ «f1WT w 3 iR<)»'=i (Off Cyele) ^ 

ij^v^vo IWT -^i^i(,<ij <p<i(.vs 12pf^-iii^f%’tfh5“^^5??rr 

%ng5f^ I ^ "5^ "^TTlw tw-Tpl^ I 

iV A . 3pf^^ « tiRT "STC*!! *lt<% : 

Pit->H5w ^sfOT 9im ‘il'fo'W I ^ sRits^ ^ ^ I 

2)(.?il®fi I <’ft^ Rnj»ih i 

gsf^ 'Q "STwi 





f^-3Pf^? 

b 

'5^1’si ^I'^lfn'o ^'QTtTc^ 3pt^® <iu^ 




f^CC? 


r^^lN0*q»5i 
(.5115051 '5^151 ^OIC"*^ 

vS 

Th^ <>CWL^ ^IvbF* 

C<pH '<U'^'^1 vsfC^ 

vS 

■<P0510«151 -q51^ Dele'S ■qlvttF© '«D'<l'^l51 
'^51'<P|51 ^51 

8 

v*l 

'0,0*1 “io^i51 ^o^sl ■9*l'3r *<PO'a <i*c.«n 
“^OV? 1 

8 

F»-34*F^5v ■q»5io«i 'oiR<F 'ol'H ^^^l510H 
^T^TiT^ 

(t 

■<p(.«4‘n ^(.«i 

'<l|\ol^(,^ ^<ql TJtlTI 

a 

<po?j«n <i5i<i» ^>0" ^o«n 

<il'o|'^o*<p ^'ocn "^iTTf 


iV.vS. 'o|i^<p|: 

t^lw 1w "5^ ^ ^ I ^ ^ 

xijxi^lil I ^’f^if^'C'Tl^ ^ "^C^- 

i. (Off-cycle Method): ^ sW^- 

■^) R'a&lf^'o (Manual Method), 

:«r) ^sT^Wutl^Wl ’1^#’ (Temperature Control Method), 
(Water Method), 
o. (Electric Method). 

8. ^ ’t5f5T ^ 1 ^ 1 % (Hot Gass Method), 

(t. ''®HT*(Rr (Thermobank Method), 

<il'>il«jf^<p (Absorption Method)] 






^bfo 



jv.8.1%'-^|3^K i<*rr! 

i. (Manual or Qff-oycle Method): 

i. 1^)lh«m:^Wn(i?, 

^ c»wl*l'fl*i (64^ 

O. 

8. e»nPM*i IBS^ 

4. ^joiMwImi, 

io. 

PT cn3r ^'*WWM'5c<Br «M*l|ti|| PT WW TOI »t*rk*il 

’rtiCiTt Mft *1>HI alMIlSH ^ I 

^ *tlPr (Water Method): «flWM *tti%r «Wt^ 'iUSa ^ ^ i 

«. ^iHj 

s. *llPl< R*r*w 11^*1} 
'b. *111^ ®I^KRsa^} 

ffeir- iVA: *11% «i^ A 1 *** I 



^wjHwiUwra ^?IW?r ^6^ HIR<i «R1^ ^flSPT ^'?Tt Wl ^iRu 

^HXliflt 'SRRl*T ^ CTft' I a ISillt^^Itft ^,5Ril» 'W ‘vsn.® '5iCT‘ '^tT® ^piHwilJwi ®?pr 
f^*rRl^^ <ttC^ I b ^ lStfii*l*l'lfll 1%^ •N' (3way) ^ri^iw 1^ ^'atiHwtw elwi^M >1^ 
’liR I ’iPira ^.’wjHwUflw >1^ i ^TltHi^ 

'®<'«Hj 'o(H^!I® ♦IIR R^H*) 'Wh BHr1%^ *1’^ ’oih«w c Iwil^'91'1 ^rM?^ 

I 

(Electrical Method): 

^ ^ I (Iff ^ Boo) 'estdftr 

^1 *ttC^ ui?^i •iftcFin •iw up^*i Rliifl ^ttW I '^hl 

Ryti"!!^ *I1 t ^ *i<ic*w ^ i ^ ^ 

^X88*i R»iifl^ iR'iw* ^^I RRi »i*m *l^r 

^Ht ^inh ^"«i'»in ^ vm R*ils^ "iRiw bI^^w of?r I 





'SUft 




\. 4wi»M flflsr 
'a.flw 
8.0LP 

K ^JN 
1>. ^I|5T CTfSff 
Sci, 1%‘-^» fljSRT 
ii.^^P^OL 
Si^, uf^*l I^iii 

1®®r“ Mr,®: *i®fipo’ft'-drl*t< I 

». m^r 

B. bW (PraHorB Contn)! MeUiod): 


fBar- atrjii dH PIh^H i 

4 vjqil^cv <*11^1^ {l^-^llB ftflfV RfllfltW 6lC*lfl cafl^p^ 

ItiSRIS ^ ^ I 4 Ftc-detenniiied valve 1 Ptessine operaled control 

"Wt ^ I RllbW ^ Pressure Coiitiol ^P*Pnr 

CTfBuCT wv CTO I Rn^^itt am*Tolw wU attw PT ^.fl>HwiUv “iH O^C *1^ ^5® 

•Hot I 0®C itow®M»i|iiiIb *iH1s ^'«t*iMilJM flsali® sri^tot ^fn *itii i 'b^sto bK 

sr^ Rp>m *10? I RjnIvw "PI® c^ 

ft. «1*ti|l4l RbbI (Kemperature Control Melliod): 

4 XviMuBs eniCiS ®M»ll4l RSII'1 %-^PSK-'TO TOIt TO I 4 TOil^TO 

TOP# ^ITOIaipr oafRhOB ^P*ITO TSt*! o tot TO l Tbrnperatme c^erated TO 

file# ^ ^ Plf*R»r 16^ (Remote bulb or Sensible tube) ^831*li3il*tr TOPt ^ TOIT 


i. #c$t*i ^^wMcrtSr, 
'S. s. 

ff. MWH vil*l to.’^lPIvbT 
1. TOtiTOBf V. HPnw 

B, vpvpw io, ^PVpHCTiCs 










I Ifl# ^tM I 2f*lH 'a|^R*n' ^C®Tr ^ 'OIM^I'S^ 

'Q ^bbvoil 1*1 ^^1 <£\ «F3(R«fr w ^ 

1%*N- ^st^Wsrr <wtlf^ Off-cycle Defrosting Method ^ 


o. RwiiJ 
8.t^>1<)«)<lk, 

(t. '^, 

'Is. c,'5'HIwi>| 51 ■^sfS’ 'o||S'5, 
<\. 

V. RPl'oN, 

c&. 

io. I 


Expansion Evaporator 
valve 


T 

Thermostat '5 

Condenser 


Temperature A* 

operated 

control 



^eceivei ( 0 



; .Motor 
io 




'sfW ’?Trvf3Rr (Semi-electric defrosting) 

^jRT f^-vjppvs, Resist "51^ ^ I ^ C^tT^ io RSI'S ^^1<r ’tW ’ftR' 

^t^ ^ ^5r®W (S5^ ®Tl^ RT?r cw ^5?r ^ i ’tr^r (?tT^ aTstc^ 

R5|si 'W Rtsi <pc.~£|'^<i I 

^ ’tm (Hot Gas Method): 

(?r ^'^Rc's ■^2}^ (?2lC^ ^ ’lTt%r 

Hot Gas Deforsting Method"^ i >^11^ ^ 

^) ^ ’UPrf^nSpf^ < 1 ^ 1 % (Simple hot gas defrosting method), 

'*!) ^ (Automatic hot gas defrosting method) i 

i. «U1^ (Simple hot gas defrosting method): 



f^- ib'.’b: ’iJpr %-lpR5st I 




^ ^ %iw ^ ^ 5tTt^ (Hot gas) f^ csm wr ^ I 

■^P^sT ’t^sT I By-pass «iR*ifu<i sfl^ fl?rtw R?isi<p « 

W’ra’ sfl^ f^»>ii>l«t «Tfe^wt I «iRc»i Manual operated valve 

<?riw I ^ wl^ <P5ic'® ^ I 

i£| ^^R<plii'® i£|^ f^9|«sr»i<p <^|"‘^ii R,»i|?i<p £|c<ic‘^ 

^ I %ng5f^^ <p|ifiii»»i ^ '51^ Tif^ tt^g<il°^'»<ic»i^i ^ 

<P(,"£|'^C?l Stt;^ <PW <PC"£i'^W <P?IC®1 •spii'spf^ ^C'© I ©1^ 

R©R15 ^ flTt^ <£[ <1J<1R|51 <P?l(.ei ©fl?Tt ’ttSTlT I 

^ ’Irt^ (Automatic hot gas defrosting method): 



^ ^'^[©c© "^Ii^ii©|(,<i ^ ’HPT Ci2t^^ siciilw I lilt;© WPTPtT ^ ’HPT 

^’tPr ®Tl^, «llwl^j|i5 i£|^?, ^ ’HPT «lRci ^WPHITIW WPT© I 

fift’a ^ ^ ’HTH ^ "Hpr I wr ’HPt ^h^p# 

£R^ I >ri'^ ’Pit;© w 'Ti'^ ^ ’HPT '©^ w ^ I ^ tl?rtw ^rR^ 
^^RT^apTC^ £R^ <ptic© ’tR^ (PT WH Re-evaporator i^l ^§<iMI?ic»i^i i %- 

fksra' A "^pTHT ^ B 'WPT I WPH ^PPT f^-;^f^ ©^ A 

TpjK B 'WPT W ^^R^ I C*R^ |5R»||>S1 ^RPPRTIW ©j|si©c<? (Pl^ 

I 

^t^it© (Thermobank Method): 

i. ■^apra', «fR^RJf?,^ 

vs. <PW'>lN 8.§15(©R 

fi-. '^Jl^ ©j|si© 'b. 

H.'il'W’TPPPT ©jh© \y. 

Ss.. WPT© io. WPt 

ii. Inner Tank Outer Tank 

ivs. ^ ’iPt^ (iflHBl^Bt?, >lilP|^«PT) 
iS.l^j^WPT Insultation 

i-b. iH.^^<2pra‘(pn^ 

iV. '^C®1»1Cil© <P(.il«1 

iJs>. 'WH' C5#^ ^o. I 



fM- ilr>: ^l(.»ll<13lv^I 















’iTPf^?wt?"5Tr*!Uw i w^'5iT*n?‘'5f^ 

»l(.®1‘1C?|V!> 'ojIoj'o I 

v. (Absorptiob Method): 

'3|j|«l'ST4^ 51VIHCII t<lt|»'StlM'I?M <RlTlf^ Iw^gsf^ 1>iC5H5v| <)j<^l<l ^ 

^ I iiRTw WT ■^l^<p»i (Siphon) fUSwii ^ 'SfsrI' ^ 5 ^ «ttw 1 st% i<^ 

cst^^ ^8 vi^| S'a» »||^*i»»i f5S<i <1^^ 'G ^UPT ’fsR <pw 1 ^c®i t^- 

^ I <iIrw 1^«(.<i ^rc?ft ^5^ Tst^rr ^ ^ erfaRii^ ^ 

W^rtrr I 



f&ifl- ^V.cd: IW-iSpPuK. I 


1^-apP5<s. fftfl : 

f^-iSppS!;, •Tfsr; 


«4»f^4 



b 

Riir® 'ii^iR) 

w&®tlw'5<l, w'siwet ^pn?', ®*f^R>(l’1l« 



^siRsf tlJl^, R*t ?51^, C^ alfR 

V5 


w&'sr|w'3<i, fw (.'»5 |w'st stff^ 

8 


^srl^ wlw^sT, til?ll<i<pRj-t^ Pi%* r%fiR 

<t 


^SfRJT ?IT1^, C^>t^ C'^lM'Sf, R>*l &!«?<, ?UI^ 2|fR 



^srRsr tin^, c^*t^ c^tiw, («p*i &Rt>!, ?ijt^ aifR; 




i I «,efi(,\o ^ c^Kiir? 

^ I 'Q^ 

'S I ^-evaporator '^l?' ^ ? 

8 I ^PGk, <M(.<P <ic®i ? 

(t I C^>t^%-v<ppv<,-i£l 'Sl^sil'Si <1J<1^|51 ? 

'Js I f^-Tgsf^-i) w '6?ilci5’a ^ ? 

‘t I ’trPr <p<il ? 

v I ? 

t61 <ij<i5,l'a ? 

'5r<RFd2t^[: 

io I %ng5f^ w aW^ 'S ? 

I f^-vsppvs;, (^NtT[ <p<il ? 

I ^ f^iifa's %-;^f^;£i *qj<i^'s RRjfj i 

ivs I '?raK'C*l^ 1^ I 

i8 I %-v2pPl5<, 115^1 (.<^‘hn5 C<P*H ? 

I 'Q Oi^ I 

i'b I RispPvK. «q)<i;j!'s 's|Pi<pI 2|w ^ i 

I %-v*pPvK, ? W t<^*h '^ft'S I 

I %-i<pP5ij.-iil^ C^dra'WtM31 

i{91 '^st^ I^iiai'-f %-v«pPv<-ifi?r fsapi^ ■fftQ I 

^®R%r ^Ptl^-iv 

^ <pa| '^S'tt ^RH'o '^^1?r atfsFJTf^^ ipf^< 

%Tr?5^ v|^ "5^ a)Qj.?ilc«p %-,g5l^ I wr 's %ng5f^ 

I Pic^w c^Pw ’^ 9 ^ «rm i 

R,'^lc<i <i’l'St <pw I 

i I ^ ? 

^ I t^-5pi^ <l®1C^ C^Wl¥ ? 

'S '^5T*t a|<q|c^$i 'q'as5i<p f^'^|c<i *q>w*- <|^Rlcii t^PT i 

8 I C^f*f^^ «r(,»i 5fW •sf>I^<p<i (.<p»i? '®ii(.®ili>*il 'W I 








^J^CShU #1t!-'«iliS5 *lll^1«^i 

^'•(Js Pib^wii 'list's OT wlw ^(,"11 

HflsiJl*! HftWW >*ll 6 I ' 8 lf'> Sftb 5 |t *1 ^?| I 

WH^! +llJ-'ai1'ffiJ, fflrtfir our, om OlR vaulWlPl^H, I 

^^E*|»1H ^jiJ-’^lSB' «l5ll^l ^iBt Rcjil'* »1« »i>il»iH 
fi^CT ^fB-'ailSiiJ Rli?& Oil* 

^ I ^fU-'silftcC^ ^ otV C*ltol^ 

^flpa I ^lit'-'ailScGfl ^PECTW ^IOT '8^ 

flfPinnr otfir ’■•K 

^ilRftiJ *nmn^I 

Otw CTf^OFtTOff 'SlrtlW ^t'StORT ^ «tCTW 

*Br ^nwlRfBtiw ^ ^ 

olOT I ^rffur^pfiPwsH 
'8ii-^ifl ^RjRSIB ckrtiw ^ ^1% 'I'Mifl nww I 
iflfl* wioit I 'swjmn 11^- i. 


Rn&it*l CT" ^fli-i«il¥l> W ^BT Olt-Cipitir ^fl»-'ailEl» ^OTI ifllfl* 

PiCi4JeN« ort-wi'iiii 'il^c» nH-i ^1 'Itw i 

wnf^! oir-o*i*in +rt»-'aii®5, ctRfir ot«r, o(«f oif^OTi^, ^ntcsifSflfur, 

4 * 1^1 Ifti ^wjII*! I 

cflt ciprftr •ifw ^tw 

'*»1M »iiii*in 4^1 ^rtii- 

»il^CTj iflw ^It?-'^l4if « 

0^5115 off WW 'm\ eiJK«in^lU4 ’TTOCTr 
’ill'll ^ I olw t^iRt^rN 'ojlR*5iii»i 
*1W *|i(t''ll»l Rw bl^llwn *l?rRNbH*| -^FBRSili 
^ Oi^ ^ ^ 1^ C^ ^twr I 




1fer- oit-CBpiurTffr-'^Ittfif *ilhFt i 


wt^sflwn '9|il'a» 


\Wr 

'8|0|iq CC|3lt4 

W|T: ^4*1^11*1 ^RP*f HRR's ^ 'ai«l»1 *tWH Rft's '=(MI*I CSNiT - 

'ailwS ^nl I •RRJi’T •tfSpiPr 'tllS' v^jIS HIw I ^FH^^PT twt*nfl ^lii*ii*l ^t»i 

kHot >siIC ^cs Mil I ww '*1 l»i^,>i I^OT ^c*i1 RRC i 

^ 'srtSS', fffrrt’ c*|if, c^Nf csif^wl^, 'aij|c.'s|i*iiJifl, 

^It1^®?il5r *ll«1 I 




t6ar- '^.«! 'oiwn tf!|«iifl ^lU-^rl^ i 

^(RPT cepffir’^-'sil®^ 

'5|W‘ ^^-'ailtK ^ "PUL'S I Ifew « ■V'lUjII ’iwiL'^n 

4BJRiBliS OT^IlW, ^IWTI ^-'snSdJil 511^ CSlt^PFl^ »ih!wH ^ I *l3l-*pin ^*IT 
^'B?l I fl^tnl’or^fT Hflpin ®|CHT*f ^BT li^plwPiiiH ■1"'P ^C's I OT 

-pw ^PJR^fB Cfpitw, ^ iSiPtBI^RIt^ WI to 'ai*l»j|fltHfl 

»il^c»i ^ili-'8(i^cE<i ^RJRSlt ‘Hli’pifl OT<ttw, isill! «ic*il i i 

^8. ^it-'qlfiU •ifMWfs 

WUs Riifai's 'ap^c'ifl 'b1^»i1k( 1 dGHIwftIfl ^fC-'ailtfiC <n\ I wiH! Rule's 
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